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MONO DIAMETER WELLBORE CASING 



Cross Reference To Related Applications 
[0001] The present application claims the benefit of the fihng dates of: (1) U.S. provisional patent 
application serial no. 60/338,996, attorney docket no. 25791.87, filed on 11/12/2001, (2) U.S. 
provisional patent application serial no. 60/339,013, attorney docket no. 88, filed on 11/12/01 (3) U.S. 
provisional patent application serial no. 60/363,829, attorney docket no. 25791.95, filed on 3/13/2002. 
(4) U.S. provisional patent application serial no. 60/387,961, attorney docket no. 25791.108, filed on 
6/12/2002 the disclosures of which are incorporated herein by reference. 

[0002) The present application is related to die following: (1) U.S. patent application serial no. 
09/454.139, attorney docket no. 25791.03.02, filed on 12/3/1999, (2) U.S. patent application serial no. 
09/510,913, attorney docket no. 25791.7.02. filed on 2/23/2000, (3) U.S. patent application serial no. 
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patent application serial no. 09/559,122, attorney dockrt no. 25791.23.02, filed on 4/26/2000, (10) PCT 
patent ^plication serial no. PCT/USOO/18635, attorney docket no. 2579125.02, filed on 7/9/2000, (1 1) 
U.S. provisional patent application serial no. 60/162,671, attorney docket no. 2579127, filed on 
11/1/1999, (12) U.S. provisional patent application serial no. 60/154,047. attorney docket no. 2579129, 
filed on 9/16/1999, (13) U.S. provisional patent application serial no. 60/159,082, attorney docket no. 
25791.34, filed on 10/12/1999, (14) U.S. provisional patent application serial no. 60/159,039, attorney 
do<*et no. 25791J6, filed on 10/12/1999, (15) U.S. provisional patent application serial no. 
60/159,033, attorney docket no. 25791.37. filed on 10/12/1999, (16) U.S. provisional patent application 
serial no. 60/212^59, attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional patent 
application serial no. 60/165,228, attorney docket no. 25791.39, filed on 11/12/1999, (18) U.S. 
provisional patent applicatkjn serial no. 60/221,443, attorney docket no. 25791.45, filed on 7/28/2000, 
(19) U.S. provisional patent application serial no. 60/221,645. attorney docket no. 25791.46, filed on 
7/28/2000, (20) U.S. provisional patent application serial no. 60/233.638, attorney docket no. 25791.47, 
filed on 9/18/2000. (21) U.S. provisional patent application serial no. 60/237^34, attorney docket no. 
25791.48, filed on 10/2/2000, (22) U.S. provisional patent applkation serial no. 60/270,007, attorney 
docket no. 25791.50, filed on 2/20/2001, (23) U.S. provisional patent aK>li<»tion serial no. 60/262,434, 
attorney docket no. 25791.51, filed on 1/17/2001, (24) U.S, provisional patent application serial no. 
60/259,486, attorney docket no. 25791.52, filed on 1/3/2001, (25) U.S. provisional patent application 
serial no. 60«03,740, attorney docket no. 25791.61, filed on 7/6/2001, (26) U.S. provisional patent 
application serial no. 60/313,453, attorney docket no. 25791.59, filed on 8/20/2001. (27) U.S. 
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serial no. 60/339,013, attorney docket no. 25791.88, filed on 11/12/2001, (34) U.S. utility patent 
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9/20/2002, (59) U.S. provisional patent application serial no. 60/412,488, attorney docket no. 
25791.114, filed on 9/20/2002, and (60) U.S. provisional patent application serial no. 60/412,371, 
attorney docket no. 25791.129, filed on 9/20/2002, (61) PCT Patent Application No. 

PCT/US02 , attorney docket no. 25791.87.02, filed on 11/11/02 and (62) PCT Patent 

Application No. PCT/US02 , attorney docket no. 25791.88.02. filed on 11/11/02 the 

disclosures of which are incorporated herein by reference. 

Background Of The Invention 
(0003) This invention relates generally to oil and gas exploration, and in particular to forming and 
repairing wellbore casings to facilitate oil and gas exploration. 

[00041 Conventionally, when a wellbore is created, a number of casings are installed in the 
borehole to prevent collapse of the borehole wall and to prevent undesired outflow of drilling fluid into 
the formation or inflow of fluid from the formation into the borehole. The borehole is drilled in 
intervals whereby a casing which is to be installed in a lower borehole interval is lowered through a 
previously installed casing of an upper borehole interval. As a consequence of this procedure the 
casing of the lower Interval is of smaller diameter than the casing of the upper interval. Thus, the 
casings are in a nested arrangement with casing diameters decreasing in downward direction. Cement 
annuli are provided between the outer surfaces of the casings and the borehole wall to seal the casings 
from the borehole wall. As a consequence of this nested anangcmcnt a relatively largp borehole 
diameter is required at the upperpart of the wellbore. Such a large borehole diameter involves 
increased costs due to heavy casing handling equipment, large drill bits and increased volumes of 
drilling fluid and drill cuttings. Moreover, increased drilling rig time is involved due to required 
cement pumping, cement hardening, required equipment changes due to large variations in hole 
diameters drilled in the course of the well, and the large volume of cuttings drilled and removed. 
[00051 The present invention is directed to overcoming one or more of the limitations of the 
existing procedures for forming and/or repairing wellbore casings. 

Summary of the Invention 
lOOlOl According to one aspect of the present invention, an apparatus for radially expanding and 
plastically deforming an expandable tubular member is provided that includes a float shoe adapted to 
mate with an end of the expandable tubular member, an adjustable expansion mandrel coupled to the 
float shoe adapted to be controllably expanded to a larger outside dimension for radial expansion of the 
expandable tubular member or collapsed to a smaller outside dimension, an actuator coupled to the 
adjustable expansion mandrel adapted to controllably displace the adjustable expansion mandrel 
relative to the expandable tubular member, a locking device coupled to the actuator adapted to 
controllably engage the expandable tubular member, and a support member coupled to the locking 
device. 

[OOIU According to another aspect of the present invention, a method for radially expanding and 
plastically deforming an expandable tubuter member within a borehole is provided that includes 
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positioning an adjustable expansion mandrel within the expandable tubular member, supporting the 
expandable tubular member and the adjustable expansion mandrel within the borehole. lowering the 
adjustable expansion mandrel out of the expandable tubular member, increasing the outside dimension 
of the adjustable expansion mandrel, and displacing the adjustable expansion mandrel upwardly relative 
to the expandable tubular member n times to radially expand and plastically deform n portions of the 
expandable tubular member. 

[0012] According to another aspect of the present invention, a method for forming a mono 
diameter wcUbore casing is provided that includes positioning an adjustable expansion mandrel within a 
first expandable tubular member, supporting the first expandable tubular member and the adjustable 
expansion mandrel within a borehole, lowering the adjustable expansion mandrel out of the first 
expandable tubular member, increasing the outside dimension of the adjustable expansion mandrel, 
displacing the adjustable expansion mandrel upwardly relative to the first expandable tubular member 
m times to radially expand and plastically defonn m portions of the first expandable tubular member 
within the borehole, positioning the adjustable expansion mandrel within a second expandable tubular 
member, supporting the second expandable tubular member and the adjustable expansion mandrel 
within the borehole in overlapping relation to the first expandable tubuhir member, lowering the 
adjustable expansion mandrel out of the second expandable tubular member, increasing the outside 
dimension of the adjustable expansion mandrel, and displacing the adjustable expansion mandrel 
upwardly relative to the second expandable tubular member n times to radially expand and plastically 
defwm n portions of flie second expandable tubular member within the borehole. 
100131 Accoiding to another aspect of the present invention, an apparatus for radially expanding 
and plastically deforming an expandable tubular member is provided that includes a float shoe adapted 
to mate with an end of the expandable tubular member, an adjustable expansion mandrel coupled to the 
float shoe adapted to be oontrollably expanded to a larger outside dimension for radial expansion of the 
expandable tubular member or collapsed to a smaller outside dimension, an actuator coupled to the 
adjustable expansion mandrel adapted to conttollably displace the adjustable expansion mandrel 
relative to the expandable tubular member, a locking device coupled to the actuator adapted to 
controllably engage the expandable tubular member, a support member coupled to the locking device, 
and a sealing member for sealingly engaging the expandable tubular member adapted to define a 
pressure chamber above the adjustable expansion mandrel during radial expansion of the expandable 
tubular member. 

[00141 According to another aspect of the present invention, a method for radially expanding and 
plastically deforming an expandable tubular member within a borehole is provided that includes 
positioning an adjustable expansion mandrel within the expandable tubular member, supporting the 
expandable tubular member and the adjustable expansion mandrel within the borehole, lowering the 
adjustable expansion mandrel out of the racpandable tubular member, increasing the outside dimension 
of the adjustable expansion mandrel, displacing the adjustable expansion mandrel upwardly relative to 
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the expandable tubular member n times to radially expand and plastically deform n portions of the 
expandable tubular member within the borehole, and pressurizing an interior region of the expandable 
tubular member above the adjustable expansion mandrel during the radial expansion and plastic 
deformation of the expandable tubular member within the borehole. 

[0015] According to another aspect of the present invention, a method for forming a mono 
diameter wellbore casing is provided that includes positioning an adjustable expansion mandrel within a 
first expandable tubular member, supporting the first expandable tubular member and the adjustable 
expansion mandrel within a borehole, lowering the adjustable expansion mandrel out of the first 
expandable tubular member, increasing the outside dimension of the adjustable expansion mandrel, 
displacing the adjustable expansion mandrel upwardly relative to the first expandable tubular member 
m times to radially expand and plastically deform m portions of the first expandable tubular member 
within the borehole, pressurizing an interior region of the first expandable tubular member above the 
djustable expansion mandrel during the radial expansion and plastic deforaiation of the first 

pandable tubular member within the borehole, positioning the adjustable expansion mandrel within a 
second expandable tubular member, supporting the second expandable tubular member and the 
adjustable expansion mandrel within the borehole in overlapping relation to the fust expandable tubular 
member, lowering the adjustable expansion mandrel out of the second expandable tubular member, 
increasing the outside dimension of the adjustable expansion mandrel, displacing the adjustable 
expansion mandrel upwardly relative to the second expandable tubuUnr member n times to radially 
expand and plastically deform n portions of die second expandable tubular member within the borehole, 
and pressurizing an interior region of the second expandable tubular member above the adjustable 
expansion mandrel during the radial expansion and plastic deformation of the second expandable 
tubular member within the borehole. 

[00161 According to another aspect of the present invention, an apparatus for drilling a borehole 
within a subterranean formation and then radially expanding and plastically deforming an expandable 
tubular member within the drilled borehole is provided that includes a float shoe adapted to mate with 
an end of the expandable tubular member, a drilling member coupled to fte float shoe adapted to drill 
the borehole, an adjustable expansion mandrel coupled to the float shoe adapted to be controllably 
expanded to a larger outside dimension for radial expansion of the expandable tubular member or 
collapsed to a smaller outside dimension, an actuator coupled to the adjustable expansion mandrel 
adapted to controllably displace the adjustable expansion mandrel relative to die expandable tubular 
member, a locking device coupled to the actuator adapted to controllably engage the expandable tubular 
member, and a support member coupled to the locking device. 

[00171 According to another aspect ofthe present invention, a method for drilling a borehole 
within a subterranean formation and then radially expanding and plastically deforming an expandable 
tubular member within the drilled borehole is provided that include positioning an adjustable expansion 
mandrel within the expandable tubular member, coupling a drilling member to an end ofthe expandable 
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tubular member, drilling tbe borehole using the drilling member, positioning the adjustable expansion 
mandrel and the expandable tubular member within the drilled borehole, lowering the adjustable 
expansion mandrel out of the expandable tubular member, increasing the outside dimension of the 
adjustable expansion mandrel, and displacing the adjustable expansion mandrel upwardly relative to the 
expandable tubular member n times to radially expand and plastically defoim n portions of the 
expandable tubular member within the drilled borehole. 

100181 According to another aspect of the present invention, a method for forming a mono 
diameter wcllbore casing within a borehole is provided that includes positioning an adjustable 
expansion mandrel within a first expandable tubular member, coupling a drilling member to an end of 
the first expandable tubular member, drilling a first section of die borehole using the driUing member, 
supporting the first expandable tubular member and the adjustable expansion mandrel within the drilled 
first section of the borehole, lowering the adjustable expansion mandrel out of the first expandable 
tubular member, increasing the outside dimension of the adjustable expansion mandrel, displacing the 
adjustable expansion mandrel upwardly relative to the first expandable tubular member m times to 
radially expand and plastically deform m portions of the first expandable tubular member within the 
drilled first section of the borehole, positioning tiie adjustable expansion mandrel within a second 
expandable tubular member, coupling the drilling member to an end of the second expandable tubular 
member, drilling a second section of the borehole using die drilling member, supporting the second 
expandille tubular member and the adjustable expansion mandrel within the borehole in overiapping 
relation to the first expandable tubular member within the second drilled section of the borehole, 
lowering the adjustable expansion, mandrel out of the second expandable tubular member, increasing • 
the outside dimension of the adjustable expansion mandrel, and displacing the adjustable expansion 
mandrel upwardly relative to the second expandable tubular member n times to radially expand and 
plastically deform n portions of the second expandable tubular member within the drilled second 
section of the bordiole. 

10019] According to anodier aspect of the present invention, an apparatus for drilling a borehole 
within a subterranean formation and then radially expanding and plastically deforming an expandable 
tubular member within the drilled borehole is provided that includes a float shoe adapted to mate with 
an end of the expandable tubular member, a drilling member coupled to the float shoe adapted to drill 
the borehole, an adjusuble expansion mandrel coupled to the float shoe adapted to be contioUably 
expanded to a larger outside dimension for radial expansion of die expandable tubular member or 
collapsed to a smaller outside dimension, an actuator coupled to the adjustable expansion mandrel 
adapted to controllably displace the adjustable expansion mandrel relative to the expandable tubular 
member, a locking device coupled to die achiator adapted to controllably engage tiie expandable tubular 
member, a support member coupled to the locking device, and a sealing member for sealing engaging 
the expandable tubular member adapted to define a pressure chamber above the adjustable expansion 
mandrel during die radial expansion of the expandable tubular member. 
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100201 According to another aspect of the present invention, a method for drilling a borehole 
within a subtenanean formation and then radially expanding and plastically defoming an expandable 
tubular member within the drilled borehole is provided that includes positioning an adjustable 
expansion mandrel within the expandable tubular member, coupling a drilling member to an end of the 
expandable tubular member, drilling the borehole using the drilling member, positioning the adjustable 
expansion mandrel and the expandable tubular member within the drilled borehole, lowering the 
adjustable expansion mandrel out of the expandable tubular member, increasing the outside dimension 
Of the adjustable expansion mandrel, displacing the adjustable expansion mandrel upwardly relative to 
the expandable mbular member n times to radially expand and plastically deform n portions of the 
expandable tubular member witfiin the drilled borehole, and pressuring an interior portion of the 
expandable tubular member above the adjustable expansion mandrel during the radial expansion and 
plastic deformation of the expandable tubular member within the drUled borehole. 
[00211 According to another aspect of the present invention, a method for forming a mono 
diameter wellbore casing within a borehole is provided that includes positioning an adjustable 
expansion mandrel within a fu^ expandable tubular member, couplmg a drilling member to an end of 
the first expandable tubular member, drilling a first section of the borehole using the drilling member, 
supporting the first expandable tubular member and the adjustable expansion mandrel within the driUed 
first section of the borehole, lowering the adjustable expansion mandrel out of the first expandable 
tubular member, increasing the outside dimension of die adjustable expansion mandrel, displacing the 
adjustable expansion mandrel upwardly relative to the first expandable tubular member m times to 
radially expand and plastically deform m portions of the first expandable tubular member within the 
drilled fust section of the boiehole, pressuring an interior portion of the first expandable tubular 
member above the adjustable expansion mandrel during die radial expansion and plastic deformation of 
the first expandable mbular member within the first drilled section of the borehole, positioning the 
adjustable expansion mandrel within a second expandable tubular member, coupling the drilling 
member to an end of the second expandable tubular member, drilling a second section of the borehole 
using tiie drilling member, supporting the second expandable tubular member and the adjustable 
expansion mandrel within die borehole in overlapping relation to the first expandable tubular member 
within the second drilled section of the borehole, lowering the adjustable expansion mandrel out of tiie 
second expandable tubular member, increasing the outside dimension of tite adjustable expansion 
mandrel, displacing the adjustable expansion mandrel upwardly relative to tiie second expandable 
tubular member n times to radially expand and plastically deform n portions of the second expandable 
tubular member witiiin the drilled second section of the borehole, and pressuring an interior portion of 
tiie second expandable tubular member above the adjustable expansion mandrel during ttie radial 
expansion and plastic defonnation of the second expandable tubular member witiiin the drilled second 
section of the borehole. 
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(00221 According to another aspect of the present invention, an apparatus for radially expanding 
and plastically deforming an expandable tubular member is provided thai includes a float shoe adapted 
to mate with an end of the expandable tubular member, a first adjustable expansion mandrel coupled to 
the float shoe adapted to be controllably expanded to a first larger outside dimension for radial 
expansion of the expandable tubular member or collapsed to a first smaller outside dimension, a second 
adjustable expansion mandiel coupled to the first adjustable expansion mandrel adapted to be 
controllably expanded to a second larger outside dimension for radial expansion of the expandable 
tubular member or collapsed to a second smaller outside dimension, an actuator coupled to the first and 
second adjustable expansion mandrels adapted to controllably displace the first and second adjustable 
expansion mandrels relative to the expandable tubular member, a locking device coupled to the actuator 
adapted to controllably engage the expandable tubular member, and a support member coupled to the 
locking device. The first larger outside dimension of the first adjustable expansion mandrel is larger 
than the second larger outside dimension of the second adjustable expansion mandrel. 
[00231 According to another aspect of the present invention, a method for radially expanding and 
plastically defonning an expandable tubular member within a borehole is provided that includes 
positioning first and second adjustable expansion mandrels within the expandable tubular member, 
supporting the expandable tubular member and the first and second adjustable expansion mandrels 
within the borehole, lowering the first adjustable expansion mandrel out of the expandable tubular 
member, increasing the outside dimension of the fust adjustable expansion mandrel, displacing the first 
adjustable expansion mandrel upwardly relative to the expandable tubular member to ladiaUy expand 
and plastically deform a lower portion of the expandable tubular member, displacing the fust adjustable 
expansion mandrel and the second adjustable expansion mandrel downwardly relative to the 
expandable tubular member, decreasing the outside dimension of the first adjustable expansion mandrel 
and increasing the outside dimension of the second adjustable expansion mandrel, and displacing the 
second adjustable expansion mandrel upwardly relative to the expandable tubular member to radially 
expand and plastically deforai portions of the expandable tubular member above the lower portion of 
the expandable tubular member. The outside dimension of the first adjustable expansion mandrel is 
greater than the outside dimension of the second adjustable expansion mandrel. 
(00241 According to another aspect of the present invention, a method for forming a mono 
diameter wellbore casing is provided that includes positioning first and second adjustable expansion 
mandrels within a first expandable tubular member, supporting the first expandable tubular member and 
the first and second adjustable expansion mandrels within a borehole, lowering the first adjustable 
expansion mandrel out of the first expandable tubular member, increasing the outside dimension of the 
first adjustable expansion mandrel, displacing the first adjustable expansion mandrel upwardly relative 
to the first expandable tubular member to radially expand and plastically deform a lower portion of the 
first expandable tubular member, displacing the first adjustable expansion mandrel and the second 
adjustable expansion mandrel downwaidly relative to the first expandable tubular member, decreasing 
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the outside dimension of the first adjustable expansion mandrel and increasing the outside dimension of 
the second adjustable expansion mandrel, displacing the second adjustable expansion mandrel upwardly 
relative to the first expandable tubular member to radially expand and plastically deform portions of the 
first expandable tubular member above the lower portion of the expandable tubular member, 
posiUoning first and second adjustable expansion mandrels within a second expandable tubular 
member, supporting the finrt expandable tubular member and the first and second adjustable expansion 
mandrels within the borehole in overlapping relation to the first expandable tubular member, lowering 
the first adjustable expansion mandrel out of the second expandable tubular member, increasing the 
outside dimension of the first adjustable expansion mandrel, displacing the first adjustable expansion 
mandrel upwardly relative to the second expandable tubular member to radially expand and plastically 
deform a lower portion of die second expandable tubular member, displacing the first adjustable 
expansion mandrel and the second adjustable expansion mandrel downwardly relative to the second 
expandable tubular member, decreasing the outside dimension of the first adjustable expansion mandrel 
and increasing die outside dimension of the second adjustable expansion mandrel, and displacing the 
second adjustable expansion mandrel upwardly relative to the second expandable tubular member to 
radially expand and plastically deform portions of the second expandable tubular member above the 
lower portion of the second expandable tubular member. The outside dimension of the first adjustable 
expansion mandrel is greater dian the outside dimension of the second adjustable expansion mandrel. 
[00251 According to another aspect of the present Invention, an apparatus for radially expanding 
and plastically deforming an expandable tubular member is provided that includes a float shoe adapted 
to mate with an end of the expandable tubular member, a first adjustable expansion mandrel coupled to 
the float shoe adapted to be contiollably expanded to a first larger outside dimension for radial 
expansion of the expandable tubular member or collapsed to a-first smaller outside dimension, a second 
adjustable expansion mandrel coupled to the first adjustable expansion mandrel adapted to be 
controllably expanded to a second larger outside dimension for radial expansion of tf>e expandable 
tubular member or collapsed to a second smaller outside dimension, an actuator coupled to the first and 
second adjustable expansion mandrels adapted to controllably displace the first and second adjustable 
expansion mandrels relative to the expandable tubular member, a locking device coupled to the actuator 
adapted to controllably engage the expandable tubular member, a support member coupled to the 
locking device, and a sealing member for sealingly engaging the expandable tubular adapted to define a 
pressure chamber above the firet and second adjustable expansion mandrels during the radial expansion 
of the expandable tubular member. The first larger outside dimension of the firet adjustable expansion 
mandrel is larger than the second larger outside dimension of the second adjustable expansion mandrel. 
[00261 According to anotiier aspect of the present invention, a method for radially expanding and 
plastically deforming an expandable tubular member within a borehole is provided tfiat includes 
positioning first and second adjustable expansion mandrels within the expandable tubular member, 
supporting the expandable tubular member and the first and second adjustable expansion mandrels 
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within the borehole, lowering the first adjustable expansion mandrel out of the expandable tubular 
member, increasing the outside dimension of the first adjustable expansion mandrel, displacing the first 
adjustable expansion mandrel upwardly relative to the expandable tubular member to radially expand 
and plastically deform a lower portion of the expandable tubular member, pressurizing an interior 
region of the expandable tubular member above the first adjustable expansion mandrel during the radial 
expansion of the lower portion of the expandable tubular member by the first adjustable expansion 
mandrel, displacing the first adjustable expansion mandrel and die second adjustable expansion mandrel 
downwardly relative to the expandable tubular member, decreasing the outside dimension of the first 
adjustable expansion mandrel and increasing the outside dimension of die second adjustable expansion 
mandrel, displacing the second adjustable expansion mandrel upwardly relative to the expandable 
tubular member to radially expand and plastically deform portions of die expandable tubular member 
above the lower portion of the expandable tubular member, and pressurizing an Interior region of the 
expandable tubular member above the second adjustable expansion mandrel during die radial expansion 
of die portions of the expandable tubular member above the lower portion of die expandable tubular 
member by Uie second adjustable expansion mandrel. The outside dimension of the first adjustable 
expansion mandrel is greater dian the outside dimension of die second adjustable expansion mandrel. 
10027] According to anotiier aspect of the present invention, a method for forming a mono 
diameter wellbore casing is provided that includes positioning first and second adjustable expansion 
mandrels widiin a first expandable tubular member, supporting the first expandable tubular member and 
the first and second adjustable expansion mandrels widiin a borehole, lowering the first adjustable 
expansion mandrel out of the fust expandable tubular member, increasing the outside dimension of the 
first adjustable expansion mandrel, displacing the first adjustable expansion mandrel upwardly relative 
to the first expandable tubular member to radially expand and plastically deform a lower portion of the 
first expandable tubular member, pressurizing an interior region of tiic first expandable tubular member 
above the first adjustable expansion mandrel during the radial expansion of the lower portion of die first 
expandable tubular member by the first adjustable expansion mandrel, displacing the first adjustable 
expansion mandrel and the second adjustable expansion mandrel downwardly relative to die first 
expandable tubular member, decreasing the outside dimension of the first adjustable expansion mandrel 
and increasing the outside dimension of die second adjustable expansion mandrel, displacing the second 
adjustable expansion mandrel upwardly relative to the first expandable tubular member to radially 
expand and plastically defomi portions of the first expandable tubuter member above the lower portion 
of the expandable tubular member, pressurizing an interior region of die first expandable tubular 
member above the second adjustable expansion mandrel during the radial expansion of die portions of 
the first expandable tubular member above the lower portion of die first expandable tubular member by 
the second adjustable expansion mandrel, positioning first and second adjustable expansion mandrels 
within a second expandable tubular member, supporting die first expandable Wbular member and die 
first and second adjustable expansion mandrels within tiie borehole in overlapping relation to die first 
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expandable tubular member, lowering the first adjustable expansion mandrel out of the second 
expandable tubular member, increasing the outside dimension of the fust adjustable expansion mandrel, 
displacing the first adjustable expansion mandrel upwardly relative to die second expandable tubular 
member to radially expand and plastically deform a lower portion of the second expandable tubular 
member, pressurizing an interior region of the second expandable tubular member above the first 
adjustable expansion mandrel during the radial expansion of the lower portion of the second expandable 
tubular member by the first adjustable expansion mandrel, displacing the first adjusuble expansion 
mandrel and the second adjustable expansion mandrel downwardly relative to the second expandable 
tubular member, decreasing the outside dimension of the first adjustable expansion mandrel and 
increasing the outside dimension of the second adjustable expansion mandrel, displacing the second 
adjustable expansion mandrel upwardly relative to the second expandable tubular member to radially 
expand and plastically deform portions of the second expandable tubular member above the lower 
portion of the second expandable tubular member, and pressurizing an interior region of die second 
expandable tubular member above the second adjustable expansion mandrel during the radial expansion 
of the portions of the second expandable tubular member above the lower portion of the second 
expandable tubular member by the second adjustable expansion mandrel. The outside dimension of the 
first adjustable expansion mandrel is greater than the outside dimension ofthe second adjustable 

expansion mandrel. 

10028] According to anodier aspect ofthe present invention, an apparatus for radially expanding 
and plastically deforming an expandable tubular member is provided that includes a support member, a 
locking device coupled to the support member and releasably coupled to die expandable tubular 
member, an adjustable expansion mandrel adapted to be contrellably expanded to a larger outside 
dimension for radial expansion and plastic deformation ofthe expandable tubular member or collapsed 
to a smaller outside dimension; and an actuator coupled to the locking member and the adjustable 
expansion mandrel adapted to displace the adjustable expansion mandrel upwardly through the 
expandable tubular member to radially expand and plastically deform the expandable tubular member. 
[00291 According to another aspect ofthe present invemion, a mctfiod for radially expanding and 
plastically defonning an expandable tubular member within a borehole is provided that includes 
supporting the expandable tubular member, an hydraulic actuator, and an adjustable expansion mandrel 
within the borehole, increasing the size ofthe adjustable expansion mandrel, displacing the adjustable 
expansion mandrel upwardly relative to the expandable tubular member using the hydraulic actuator to 
radially expand and plastically deform a portion ofthe expandable tubular member. 
J00301 According to another aspect ofthe present invention, a mefliod for forming a mono 
diameter wellbore casing within a borehole diat includes a preexisting wellbore casing is provided that 
includes supporting the expandable tubular member, an hydrauHc actuator, and an adjustable expansion 
mandrel within the borehole, increasing the size ofthe adjustable expansion mandrel, displacing the 
adjustable expansion mandrel upwardly relative to the expandable tubular member using the hydraulic 

11 



wo 0J/()42487 PCT/US»2/36267 

actuator to radially expand and plastically deform a portion of the expandable tubular member, and 
displacing the adjustable expansion mandrel upwardly relative to the expandable tubular member to 
radially expand and plastically deform the remaining portion of the expandable tubular member and a 
portion of the preexisting wellbore casing that overlaps with an end of the remaining portion of the 
expandable tubular member. 

Brief Description of the Drawings 
[0031] Fig. 1 is a fragmentaiy cross-sectional illustration of the placement of an embodunent of an 
apparatus for radially expanding and plastically deforming a tubular member within a preexisting 
structure. 

[00321 Fig. 2 is a fragmentary cross-sectional illustration of apparatus of Fig. 1 after displacing the 
adjustable expansion mandrel and the float shoe downwardly out of the end of the expandable tubular 
member. 

100331 Fig. 3 is a fragmentary cross-sectional illustration of the apparatus of Fig. 2 after expanding 
the adjustable expansion mandrel. 

[00341 Fig. 4 is a fragmentary cross-sectional illustration of tlie apparatus of Fig. 3 after displacing 
the adjustable expansion mandrel upwardly to radially expand and plastically deform the expandable 
tubular member. 

[0035] Fig. 5 is a fragmentary cross-sectional illustration of the apparatus of Fig. 4 after displacing 
the actuator, locking device, and tubular support member upwardly relative to the adjustable expansion 
mandrel and the expandable tubular member. 

[0036] Fig. 6 is a fragmentary cross-sectional illustration of the apparatus of Fig. 5 after displacing 
the adjustable expansion mandrel upwardly to radially expand and plastically deform the expandable 
tubular member. 

[00371 Fig. 6a is a fragmentary cross-sectional illustration of the apparatus of Fig. 6 that include 
one or more cup seals positioned above the adjustable expansion mandrel for defining an annular 
pressure chamber above the adjustable expansion mandrel. 

[0038] Fig. 7 is a fragmentary cross-sectional illustration of the placement of an embodiment of an 
apparatus for drilling a borehole and radially expanding and plastically deforming a tubular member 
within the drilled borehole. 

[0039] Fig. 8 is a fragmentary cross-sectional illustration of the apparatus of Fig. 7 after pivoting 
the drilling elements of the drilling member radially inwardly. 

[0040] Fig. 9 is a fragmentary cross-sectional illustration of apparatus of Fig. 8 after displacing the 
adjustable expansion mandrel and drilling member downwardly out of the end of the expandable 
tubular member. 

[0041] Fig. 1 0 is a fragmentary cross-sectional illustration of the apparatus of Fig. 9 after 
expanding the adjustable expansion mandrel. 
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(00421 Fig. 1 1 is a fragmentary cross-sectional illustration of the apparatus of Fig. 10 after 
displacing tlie adjustable expansion mandrel upwardly to radially expand and plastically deform the 
expandable tubular member. 

[0043) Fig. 1 2 is a fragmentary cross-sectional illustration of the apparatus of Fig. 1 1 after 
displacing the actuator, locking device, and tubular support member upwardly relative to the adjustable 
expansion mandrel and the expandable tubular member. 

J00441 Fig. 13 is a fragmentary cross-sectional illustration of the apparatus of Fig. 12 after 
displacing the adjustable expansion mandrel upwardly to radially expand and plastically deform the 
expandable tubular member. 

[00451 Fig. 14 is a fragmentary cross-sectional illustration of the placement of an embodiment of 
an apparatus for radially expanding and plastically deforming a tubular member within a pr€existing 
structure. 

[0046] Fig. 15 is a fragmentary cross-sectional illustration of the apparatus of Fig. 14 after 
displacing the lower adjustable expansion mandrel and float shoe downwardly out of the end of the 
expandable tubular member. 

[00471 Fig. 1 6 is a fragmentaiy cross-sectional illustration of the apparatus of Fig. 1 5 after 
expanding the lower adjustable expansion mandrel. 

[0048] Fig. 1 7 is a fragmentary cross-sectional illustration of the apparatus of Fig. 16 after 
displacing the lower adjustable expansion mandrel upwardly to radially expand and plastically deform 
the expandable tubular member. 

[0049] Fig. 1 8 is a fragmentary cross-sectional illustration of the apparatus of Fig. 1 7 after 
displacing the upper and lower adjustable expansion mandrels downwardly relative to the expandable 
tubular member. 

100501 Fig. 19 is a fragmentary cross-sectional illustration of the apparatus of Fig. 1 S after 
collapsing the lower adjustable expansion mandrel and expanding the upper adjustable expansion 
mandrel. 

100511 Fig. 20 is a fragmentary cross-sectional illustration of the apparatus of Fig. 1 9 after 
displacing the upper adjustable expansion mandrel upwardly to radially expand and plastically deform 
the expandable tubular monber. 

[00521 Fig. 21 is a fragmentaiy cross-sectional illustration of the apparatus of Fig. 20 after 
displacing the tubular support member, the locking device, and the actuator upwardly relative to the 
upper adjustable expansion mandrel and the expandable tubular member. 
[00531 Fig. 22 is a fragmentaiy cross-sectional illustration of the apparatus of Fig. 2 1 after 
displacing the upper adjustable expansion mandrel upwardly to radially expand and plastically deform 
the expandable tubular member. 

[0054] Fig. 23 is a fragmentary cross-sectional illustration of a mono diameter wellbore casing 
formed using one or more of the apparatus of Figs. 1-22. 
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[00551 F«gs- 24a-24k are fragmentary cross sectional illustrations of the placement of an 
exemplaiy embodiment of an apparatus for radially expanding and plastically deforming a tubular 
member within a wellbore that traverses a subterranean formation. 

10056] Fig. 25a-25f are fragmentary cross sectional and perspective illustrations of the expansion 
cone assembly of the apparatus of Figs. 24a-24k. 

{0057] Fig. 25g is a perspective illustration of a float shoe locking dog. 

10058] Fig. 25h is a fragmentary cross sectional illustration of the design and operation of the 

casing gripper locking dogs. 

[0059] Figs. 26a-26k are fragmentary cross sectional illustrations of the apparatus of Figs. 24a-24k 
after expanding the expansion cone assembly. 

[00601 Figs. 27a-27b are a fiagmenfary cross sectional and perspective illustrations of the 
expansion cone assembly of the apparatus of Figs. 26a-26k. 

100611 Figs. 28a-28j are fhigmentaiy cross sectional illustrations of the apparatus of Figs. 26a-26k 
during the upxvard displacement of the expansion cone assembly by the actuators to radially expand and 
plastically deform a portion of die casing. 

100621 Figs. 29a-29m are fragmentary cross sectional illustrations of the apparatus of Figs. 28a-28j 
after the collapse of the expansion cone assembly. 

[0063] Fig. 30a-30c are fragmentary cross sectional illustrations of the process for collapsing the 
expansion cone assembly of the apparatus of Figs. 29a-29m. 

[0064] Figs. 3 1 a-31n are fragmentary cross sectional illustrations of the apparatus of Figs. 29a- 
29m after the plastic deformation and radial expansion of the sealing sleeve and the disengagement of 
the casing from the locking dogs of the casing lock assembly. 

I0065J Figs. 32a-32k are fragmentary cross sectional illustrations of the apparatus of Figs. 31 a-3 In 
after setting down the apparatus onto the bottom of die wellbore to open the bypass valve in the shoe 
and expand the expansion cone assembly. 

(00661 F'gs- 33a-33p are fragmentary cross sectional illustrations of the apparatus of Figs. 32a-32k 
during the radial expansion and plastic deformation of the casing. 

100671 Figs. 34a-34l are fiagroentaty cross sectional illustrations of the apparatus of Figs. 33a-33p 
during the radial expansion and plastic deformation of a portion of the casing that overlaps within a 
preexisting wellbore casing within the wellbore. 

10068] Figs. 35a-351 are fragmentary cross sectional illustrations ofthe apparatus of Figs. 28a-28j 
during the emwgency collapse ofthe expansion cone assembly. 

[0069] Figs. 36a-36b are ftagmentary cross sectional illustrations of several exemplary 
embodiments ofthe operation ofthe pressure balance piston. 

Detailed Description ofthe Dlustrative Embodiments 
[0070] Referring to Fig. 1, an exempfary embodiment of an apparatus 10 for radially expanding 
and plastically deforming a tubular member 12 inchides a tubular support member 14 that extends into 
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the tubular member that is coupled to an end of a locking device 16 for controllably engaging the 
tubular member. Another end of the locking device 16 is coupled to a tubular support member 18 that 
is coupled to an end of an actuator 20. Another end of the actuator 20 is coupled to a tubular support 
member 22 that is coupled to an end of an adjustable expansion mandrel 24 for radially expanding and 
plastically deforming the tubular member 12. Another end of the adjustable expansion mandrel 24 is 
coupled to a tubular support member 26 that is coupled to an end of a float shoe 28 that mates with and 
is at least partially received within a lower end of the tubular member 12. In an exemplary 
embodiment, the locking device 1 6, the tubular support member 1 8. the actuator 20, the tubular support 
member 22, the adjustable expansion mandrel 24, and the tubular support member 26 are positioned 
within the tubular member 12. 

10071] In an exemplary embodiment, the tubular member 12 includes one or more solid and/or 
slotted tubular members, and one or more of the solid and/or slotted tubular members include resilient 
sealing members coupled to the exterior surfaces of the solid and/or slotted tubular members for 
engaging the wellbore 30 and/or one or more preexisting wellbore casings coupled to the wellbore. In 
an exemplary embodiment, the tubular support members, 14, 18, 22, and 26 define corresponding 
passages, that may or may not be valveable, for conveying fluidic materials into and/or through the 
apparatus 10. 

(0072] In an exemplary embodiment, the locking device 1 6 includes one or more conventional 
controllable locking devices such as. for example, slips and/or dogs for controllably engaging the 
tubular member 12. In an exemplary embodiment, the locking device 16 is controlled by injecting 
fluidic materials into the locking device. 

(0073) In an exemplary embodiment, the actuator 20 is a conventional actuator ftat is adapted to 
displaced the adjustable expansion mandrel 24 and float shoe 28 upwardly or downwardly relative to 
the actuator. 

[00741 In an exemplary embodiment, the adjustable expansion mandrel 24 is a conventional 
adjustable exfiansion mandrel that may be expanded to a larger outside dimension or collapsed to a 
smaller outside dimension and includes external surfaces for engaging the tubular member 12 to 
thereby radially expand and plastically deform the tubular member when the adjustable expansion 
mandrel is expanded to the largpr outside dimension. In an alternative embodiment, the adjustable 
expansion mandrel 24 may include a rotary adjustable expansion device such as, for example, the 
commercially available rotary expansion devices of Weatherfonl International, Inc. In several 
alternative embodiments, the cross sectional profile of the adjustable expansion mandrel 24 for radial 
expansion operations may, for example, be an n-sided shape, where n may vary from 2 to infinity, and 
the side shapes may include straight line segments, arcuate segments, parabolic segments, and/or 
hyperbolic segments. In several alternative embodiments, the cross sectional profile of the adjustable 
expansion mandrel 24 may. for example, be circular, oval, elliptical, and/or multifacetcd. 
100751 In an exemplary embodiment, the float shoe 28 is a conventional float shoe. 
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[0076J In an exemplary embodiment, the apparatus 1 0 is positioned within a preexisting structure 
30 such as, for example, a wellbore that traverses a subterranean formation 32. The wellbore 30 may 
have any orientation from vertical to horizontal. In several exemplary embodiments, the wellbore 30 
may include one or more preexisting solid and/or slotted and/or perforated wellbore casings that may or 
may not overlap with one another within the wellbore. 

[0077] As illustrated in Fig. 2, the adjustable expansion mandrel 24 and the float shoe 28 are then 
displaced downwardly out of the tubular member 12 by the actuator 20. During the downward 
displacement of the adjustable expansion mandrel 24 and the float shoe 28 out of the tubular member 
12, the tubular member is maintained in a stationary position relative to the tubular support member 14 
by the locking device 1 6. 

[0078J As illustrated in Fig. 3, the adjustable expansion mandrel 24 is then expanded to tlie larger 
•Mmension. In several alternative embodiments, the adjustable expansion mandrel 24 may be expanded 
to the larger dimension by. for example, injecting a fluidic material into the adjustable expansion 
mandrel and/or by impacting the float shoe 28 on the bottom of the wellbore 30. After expanding the 
adjustable expansion mandrel 24 to the larger dimension, expansion surfaces 24a are defined on the 
adjustable expansion mandrel that may include, for example, conical, spherical, elliptical, and/or 
hyperbolic surfaces for radially expanding and plastically deforming the tubular member 12. In an 
exemplary embodiment, the expansion surfaces 24a also include means for lubricating the interface 
between the expansion surfaces and the tubular member 12 during the radial expansion and plastic 
deformation of the tubular member. 

[00791 As illustrated in Fig. 4, the adjustable expansion mandrel 24 is dien displaced upwardly by 
the actuator 20 to thereby radially expand and plastically deform a portion of the tubular member 12. In 
an exemplary embodiment, during the upward displacement of the adjustable expansion mandrel 24, the 
tubular member 12 is maintained in a stationary position relative to the tubular support member 14 by 
the locking device 16. In an exemplary embodiment, the tubular member 12 is radially expanded and 
plastically deformed into engagement with the wellbore 30 and/or one or more preexisting wellbore 
casings coupled to the wellbore 30. In an exemplary embodiment, the interfiace between the expansion 
surfaces 24a of the adjustable expansion mandrel 24 and the tubular member 12 is not fluid tight in 
order to facilitate the lubrication of the interface between the expansion surface of the adjustable 
expansion mandrel and the tubular member. 

(0080) As illustrated in Fig. 5, the locking device 16 is then disengaged from the tubular member 
12, and the tubular member 12 is supported by the adjustable expansion mandrel 24. The tubular 
support member 14, the locking device 16, the tubular support member 18, and the actuator 20 are then 
displaced upwardly relative to the adjustable expansion mandrel 24. 

[0081] As illustrated in Fig. 6, the locking device 1 6 then engages the tubular member 1 2 to 
maintain the tubular member in a stationary position relative to the tubular support member 14, and the 
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adjustable expansion mandrel 24 is displaced upwardly relative by the actuator 20 to radially expand 
and plastically deform another portion of the tubular member. 

(00821 In an exemplary embodiment, the operations of Figs. 5 and 6 are then repeated until the 
entire length of the tubular member 12 is radially expanded and plastically deformed by the adjustable 
expansion mandrel 24. In several alternative embodiments, the adjustable expansion mandrel 24 may 
be collapsed to the smaller dimension prior to the further, or complete, radial expansion and plasUc 
deformation of the nibular member 12. 

(00831 In several alternative embodiments, as illustrated in Fig. 6a, the apparatus 10 fiirtlier 
includes one or more cup seals 34 that are coupled to the tubular support member 22 and engage the 
tubular member 12 to define an annular chamber 36 above the adjustable expansion cone 24, and fluidic 
materials 38 are injected into the tubular member 12 through passages defined within the tubular 
support member 14, the locking device 16. the tubular support member 18. the actuator 20. the tubular 
support member 22. the adjustable expansion mandrel 24, the tubular support member 26, and the float 
shoe 28 to thereby pressurize the annular chamber 36. In this manner, the resulting pressure differential 
created across the cup seals 34 causes the cup seals to pull the adjustable expansion mandrel 24 
upwardly to radially expand and plastically defomi the tubular member 12. In several alternative 
embodiments, the injection of the fluidic material 38 into the tubular member 12 is provided in 
combination with, or in the alternative to, the upward displacement of the expansion mandrel 24 by the 
actuator 20. In several alternative embodiments, during the injection of the fluidic material 38, the 
locking device 16 is disengaged from the tubular member 12. 

[0084] Referring to Fig. 7, an alternative embodiment of an apparatus 100 for radially expanding 
and plastically deforming the tubular member 12 is substantially identical in design and operation to the 
apparatus 1 0 with the addition of one or more conventional drilling members 40a-40b that are pivotally 
coupled to the float shoe 28. During operation of the apparatus 100, the drilling members 40a-40b may 
be operated to extend the length and/or diameter of the wcllbore 30, for example, by rotating the 
apparatus and/or by injecting fluidic materials into the apparatus to operate the drilling members. 
[00851 As illustrated in Fig. 7, in an exemplary embodiment, the apparatus 100 is initially 
positioned witfiin the preexisting structure 30. 

(00861 As illustrated in Fig. 8, in an exemplary embodiment, the drilling members 40a-40b may 
tiien be pivoted inwardly in a conventional manner. 

(00871 As illustrated in Fig. 9 tlie adjustable expansion mandrel 24, the float shoe 28. and the 
drilling members 40a-40b are then displaced downwardly out of the tubular member 12 by the actuator 
20. During the downward displacement of the adjustable expansion mandrel 24, the float shoe 28, and 
the drilling members 40a-40b out of the tubular member 12, the tubular member is maintained in a 
stationary position relative to the tubular support member 14 by the locking device 16. 
[0088] As illustrated ui Fig. 10, the adjustable expansion mandrel 24 is then expanded to the larger 
dimension. In several alternative embodiments, the adjustable expansion mandrel 24 may be expanded 
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to the lai^er dimension by, for example, injecting a fluidic material mto the adjustable expansion 
mandrel and/or by impacting the drilling members 40a-40b on the bottom of the wellbore 30. After 
expanding the adjustable expansion mandrel 24 to the larger dimension, expansion surfaces 24a are 
defined on the adjustable expansion mandrel that may include, for example, conical, spherical, 
elliptical, and/or hyperbolic surfaces for radially expanding and plastically deforming the tubular 
member 12. In an exemplary embodiment, the expansion surfaces 24a also include means for 
lubricating the interface between the expansion surfaces and the tubular member 12 during the radial 
expansion and plastic deformation of the tubular member. 

[00891 As illustrated in Fig. 1 1 , Ae adjustable expansion mandrel 24 is then displaced upwardly by 
the actuator 20 to thereby radially expand and plastically deform a portion of the tubular member 12. In 
an exemplary embodiment, during the upward displacement of the adjustable expansion mandrel 24. the 
tubular member 12 is maintained in a stationary position relative to the tubular support member 14 by 
the locking device 16. In an exemplary embodiment, the tubular member 12 is radially expanded and 
plastically deformed into engagement with the wellbore 30 and/or one or more preexisting wellbore 
casings coupled to the wellbore 30. In an exemplary embodiment, the interface between the expansion 
surfaces 24a of the adjustable raqwrnsion mandrel 24 and the tubular member 1 2 is not fluid tight in 
order to facilitate the lubrication of the interface between the expansion surface of the adjustable 
expansion mandrel and the tubular member. 

[00901 As illustrated in Fig. 12, the locking device 1 6 is then disengaged fi-om the tubular member 
12, and the tubular member 12 is supported by the adjustable expansion mandrel 24. The tubular 
support member 14, die locking device 16, the tubular support member 18, and the actuator 20 are then 
displaced upwardly relative to the adjustable expansion mandrel 24. 

[00911 As illustrated in Fig. 13, the locking device 16 then engages the tabular member 12 to 
maintain the tubular member in a stationary position relative to the tabular support member 14, and the 
adjustable expansion mandrel 24 is displaced upwardly relative by the actuator 20 to radially expand 
and plastically deform another portion of the tabular member. 

[0092] In an exemplary embodiment, the operations of Figs. 12 and 13 are then repeated until the 
entire length of the tabular member 12 is radially expanded and plastically deformed by the adjustable 
expansion mandiel 24. In several alternative embodiments, the adjustable expansion mandrel 24 may 
be collapsed to the smaller dimension prior to the further, or complete, radial expansion and plastic 
deformation of the tabular member 12. 

[0093J Referring to Fig. 14, an alternative embodiment of an apparatas 200 for radially expanding 
and plastically deforming the tabular member 12 is substantially identical in design and operation to the 
apparatas 10 except that the adjustable expansion mandrel 24 has been replaced by an upper adjustable 
expansion mandrel 202 that is coupled to the tabular support member 22. a tabular support member 204 
that is coupled to the upper adjustable expansion mandrel, and a lower adjustable expansion mandrel 
206 that is coupled to the tabular support member 204 and the tabular support member 26. 
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[00941 The upper and lower adjustable expansion mandrels, 202 and 206, may be conventional 
adjustable expansion mandrels that may be expanded to larger outside dimensions or collapsed to 
smaller outside dimensions and include external surfaces for engaging the tubular member 12 to 
thereby radially expand and plastically deform the tubular member when the adjustable expansion 
mandrels are expanded to the larger outside dimensions. In an alternative embodiment, the upper 
and/or lower adjustable expansion mandrels, 202 and 206, may include rotaiy adjustable expansion 
devices such as, for example, die commercially available rotary expansion devices of Weatherford 
International, Inc. In an exemplary embodiment, the tubular support member 204 defines a passage, 
that may, or may not, be valveable, for conveying fluidic materials into and/or dirough the apparatus 
200. In several ahemative embodiments, die cross sectional profdes of the adjustable expansion 
mandrels, 202 and 206, for radial expansion operations may, for example, be n-sided shapes, where n 
may vaiy from 2 to infinity, and the side shapes may include straight Hne segments, arcuate segments, 
parabolic segments, and/or hyperbolic segments. In several alternative embodiments, die cross 
sectional profdes of the adjustable expansion mandrels, 202 and 206, may, for example, be circular, 
oval, elliptical, and/or multifaceted. 

[0095] As illustrated in Fig. 1 4, in an exemplaiy embodiment, the apparatus 200 is initially 
positioned witfiin the preexisting structure 30. 

[0096] As illustrated in Fig. 1 5, die lower adjustable expansion mandrel 206 and the float shoe 28 
are dien displaced downwardly out of die tubular member 12 by the actuator 20. During the downward 
displacement of the lower adjustable expansion mandrel 206 and the float shoe 28 out of the tubular 
member 1 2, the tubular member is maintained in a stationary position relative to the tubular support 
member 14 by the locking device 16. 

(00971 As illustrated in Fig. 1 6. die lower adjustable expansion mandrel 206 is then expanded to 
the larger dimension. In several alternative embodiments, the lower adjustable expansion mandrel 206 
may be expanded to the larger dimension by; for example, injecting a fluidic material into the lower 
adjustable expansion mandrel and/or by impacting die float shoe 28 on die bottom of die weUbore 30. 
After expanding the lower adjustable ej^ansion mandrel 206 to tfic larger dimension, expansion 
surfaces 206a are defined on die lower adjustable expansion mandrel tiiat may include, for example, 
conical, spherical, elliptical, and/or hyperbolic surfaces for radially expanding and plastically 
deforming die tiibular member 12. In an exemplaiy embodiment, die expansion surfaces 206a also 
include means for lubricating die interface between die expansion surfaces and die tubular member 12 
during die radial expansion and plastic deformation of die tubular member. 
[0098J As Illustrated in Fig. 17, die lower adjustable expansion mandrel 206 is dien displaced 
upwardly by die actuator 20 to tiiereby radially e.^nd and plastically deform a portion 1 2a of the 
tubular member 12. In an exemplary embodiment, during die upward displacement of the lower 
adjustable expansion mandrel 206, die tubular member 12 is maintained in a stationary position relative 
to the tubular support member 14 by die locking device 16. In an exemplary embodiment, the tubular 
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member 12 is radially expanded and plastically defomed into engagement with the wellbore 30 and/or 
one or more preexisting welibore casings coupled to the wellbore 30. In an exemplaiy embodiment, the 
interfacje between the expansion surfaces 206a of the lower adjustable expansion mandrel 206 and the 
tubular member 12 Is not fluid tight in order to facilitate the lubrication of the interface between the 
expansion surface of the lower adjustable expansion mandrel and the tubular member. In an excmplao' 
embodiment, the expansion surfeces 206a also include means for lubricating the interface between the 
expansion surfaces and the tubuhir member 12 during the radial expansion and plastic deformation of 
the tubular member. 

I0099J As illustrated in Fig. 1 8, the upper and lower adjustable expansion mandrels, 202 and 206, 
and the float shoe 28 are then displaced downwardly by the actuator 20. During die downward 
displacement of the upper and lower adjustable expansion mandrels, 202 and 206. and the float shoe 28, 
the tubular member is maintained in a stationary position relative to the tubular support member 14 by 
the locking devicie 16. 

10100] As illustrated in Fig. 19, the upper adjustable expansion mandrel 202 is then expanded to 
the larger dimension and the lower adjustable expansion mandrel 206 is collapsed to the smaller 
dimension. In an exemplary embodiment, the larger dimension of the upper adjustable expansion 
mandi«l 202 is less than the largpr dimension of the lower adjustable expansion mandrel 206. In 
■ several altemadve embodiments, the upper adjustable expansion mandrel 202 may be expanded to the 
larger dimension and the lower adjustable expansion mandrel 206 may be collapsed to the smaller 
dimension by, for example, injecting fluidic material into the upper and/or adjustable expansion 
mandrel and/or by impacting the float shoe 28 on the bottom of the wellbore 30. After expanding the 
upper adjustable expansion mandrel 202 to the larger dimension, expansion surfeces 202a are defined 
on the upper adjustable expansion mandrel that may include, for example, conical, spherical, elliptical, 
and/or hyperbolic surfaces for radially expanding and plastically deforming the tubular member 12. In 
an exemplary embodiment, the expansion surfaces 262a also include means for lubricating the inteifece 
between the expansion surfaces and the tubular member 12 during the radial expansion and plastic 
deformation of the tubular member. 

10101] As illustrated in Fig. 20. the upper adjustable expansion mandrel 202 is then displaced 
upwardly by the actuator 20 to thereby radially expand and plastically deform a portion 12b of the 
tubular member 12 above the portion 12a of the tubular member. In an exemplary embodiment, the 
inside diameter of the radially expanded and plastically deformed portion 12a of the tabular member 12 
is greater than the inside diameter of the radially expanded and plastically deformed portion 12b of the 
tubular member. In an exemplary embodiment, during the upward displacement of the upper adjustable 
expansion mandrel 202. die tabular member 12 is maintained in a stationary position relative to the 
tabular support member 14 by the locking device 16. In an exemplary embodiment, the tabular 
member 12 is radially expanded and plastically defonned into engagement with die wellbore 30 and/or 
one or mote preexisting wellboie casings coupled to the wellboie 30. In an exemplary embodiment, the 
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interface between the expansion surfaces 202a of the upper adjustable expansion mandrel 202 and the 
tubular member 12 is not fluid tight in order to facilitate the lubrication of the interface between the 
expansion surface of the upper adjustable expansion mandrel and the tubular member. 
10102] As illustrated in Fig. 21, the locking device 1 6 is then disengaged from the tubular member 
12, and the tubular member 12 is supported by the upper adjustable expansion mandrel 202. The 
tubular support member 14, the locking device 16. the tubular support member 18, and the actuator 20 
are then displaced upwardly relative to the upper adjustable expansion mandrel 202 and the mbular 
member 12. 

101031 As ilhistiated in Fig. 22, the locking device 1 6 then engages the tubular member 12 to 
maintain the tubular member in a stationary position relative to the tubuhir support member 14, and the 
upper adjustable expansion mandrel 202 is displaced upwardly relative by the actuator 20 to radially 
ecpand and plastically deform the portion I2b of the tubular member. 

[0104] In an exemplary embodiment, the operatioms of Figs. 21 and 22 are then repeated until the 
remaining length of the portion 12b of the tubular member 12 is radially expanded and plastically 
defonned by the upper adjustable expansion mandrel 202. In several alternative embodiments, the 
upper adjustable expansion mandrel 202 may be collapsed to the smaller dimension prior to the further, 
or complete, radial expansion and plastic deformation of the tubular member 12. 
10105] Referring to Fig. 23, in an exemplary embodiment, the method and apparatus of one or 
more of Figs. 1-22 are repeated to provide a mono diameter wellbore casing 300 within a borehole 302 
that traverses a subterranean formation 304 by successively overlapping and radially expanding and 
plastically deforming wellbore casing 306a-3O6d within the wellbore. In this manner, a wellbore casing 
300 is provided that defines an interior passage having a substantially constant cross sectional area 
throughout its length. In several alternative embodiments, the cross section of the wellbore casing 300 
may be, for example, square, rectangular, elliptical, oval, circular and/or faceted. 
10106) Referring to Figs. 24a-24k, an exemplary embodiment of an apparatas 400 for radially 
expanding and plastically deforming a tubular member includes a tubular support member 402 that 
defines a longitudinal passage 402a that is thnadably coupled to and received within an end of atool 
joint adaptor 404 that defines a longittidinal passage 404a and radial passages 404b and 404c. 
(01071 The other end of the tool joint adaptor 404 receives and is threadably coupled to an end of a 
gripper upper mandrel 406 that defines a longitudinal passage 406a, external radial mounting holes, 
406b and 406c, an external annular recess 406d, an external amiular recess 406e, hydraulic port 406f, 
an internal annular recess 406g, hydraulic port 406h. extenial radial mounting holes, 406i and 406J, and 
includes a flange 406k, and a flange 4061. Torsional locking pins. 408a and 408b, are coupled to the 
external radial mounting holes, 406b and 406c. respectively, of the gripper upper mandrel 406 and 
received within the radial passages. 404b and 404c, respectively, of the tool joint adaptor 404. 
[01081 A spring retainer sleeve 410 that includes a flange 4 lOa receives and is threadably coupled 
to the gripper upper mandrel 406 between an end face of the tool joint adaptor 404 and the flange 406k 
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of the gripper upper mandrel. A bypass valve body 412 receives and is movably coupled to the gripper 
upper mandrel 406 that defines radial passages, 412a and 412b, and an internal annular recess 412c 
includes a flange 41 2d. 

[0109] An end of a spring cover 4 1 4 receives and is movably coupled to the spring retainer sleeve 
410that defines an internal annular recess414a. The other end of the spring cover414receives and is 

threadably coupled to an end of the bypass valve body 412. A spring guide 416, a spring 418. and a 
spring guide 420 are positioned v^ithin an annular chamber 422 defmed between the spring cover 414 
and the flange 406k of the gripper upper mandrel 406. Furthermore, an end of the spring guide 416 
abuts an end face of the spring retamer sleeve 410. 

101101 Casing gripper lockingdogs, 424a and 424b, are received and pivotally mounted within the 
radial passages, 412a and 412b, respectWely, of the bypass valve body 412. An end of each of the 
casing gripper locking dogs. 424a and 424b. engage and are received within the outer annular recess 
406d of the gripper upper mandrel 406. An end of a debris trap 426 receives and is threadably coupled 
to an end of the bypass valve body 412, and the other end of the debris trap receives and is movably 
coupled to the flange 4061 of the gripper upper mandrel 406. 

(0111) An end of a gripper body 428 receives and is threadably coupled to an end of the gripper 
upper mandrel 406 that defmes a longitudinal passage 428a, radial passages, 428b and 428c, radial slip 
mounting passages. 428d-428m, and radial passages, 428n and 428o, includes a flange 428p. 
[0112] Hydraulic slip pistons 432a-432j are movably mounted widi the radial slip mounting 
passages 428d-428m, respectively, for movement in the radial direction. Retainers 434a-434j are 
coupled to the exterior of the flange 428p of the gripper body 428 for limiting the outward radial 
movement of the hydraulic slip pistons 432a^32j, respectively, and springs 436a-436j are positioned 
within the radial slip mounting passages, 428d-428m. respectively, of the gripperbody between the 
hydraulic slip pistons, 432a-432j, and the retainers, 434a-434j. respectively. During operation of the 
apparatus 400, pressurization of the radial slip mounting passages. 428d^28m, displaces the hydraulic 
slip pistons, 432a-432j, respectively, radially outwardly and compresses the springs, 436a^36j, 
respectively, and during depressurization of the radial slip mounting passages, 428d-428m. springs, 
436a-436j, respectively, displace the hydraulic slip pistons, 432a^32j, inwardly. In an exemplary 
embodiment, displacement of the hydraulic slip pistons 432a^32j radially outwardly permits at least 
portions of the hydraulic slip pistons to engage and grip an outer tubular member. 
10113] Torsional locking pins, 438a and 438b, are coupled to the external radial mounting holes, 
406i and 406j. respectively, of the gripper upper mandrel 406 and received within the radial passages. 
428b and 428c, respectively, of the gripper body 428. 

[01141 An end of a gripper body 440 receives and is threadably coupled to an end of the gripper 
body 428 that defmes a longitudinal passage 440a, radial passages. 440b and 440c. radial slip mounting 
passages, 440d-440m, and radial passages, 440n and 440o, includes a flange 440p. 
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10115] Hydraulic slip pistons 442a442j are movably mounted with the radial slip mounting 
passages 440d-440m, respectively, for movement in the radial direction. Retainers 444a-444j are 
coupled to the exterior of the flange 440p of the gripper body 440 for limiting the outward radial 
movement of the hydraulic slip pistons 442a-442j. respectively, and springs 446a-446j are positioned 
within the radial slip mounting passages, 440d^0in, respectively, of the gripper body between the 
hydraulic slip pistons, 442a^2j, and the retainers. 444a-444j, respectively. During operation of the 
apparatus 400, pressurization of the radial sUp mounting passages, 440d-440m. displaces die hydraulic 
slip pistons, 442a-442j, respectively, radially outwardly and compresses the springs, 446a-446j, 
respectively, and during depressurization of the radial slip mounting passages, 440d-440m, the springs, 
446a446j, respectively, displace the hydraulic slip pistons, 442a-442j. radially inward. In an 
exemplaiy embodiment, displacement of the hydraulic slip pistons 442»442j radially outwardly 
permits at least portions of the hydraulic slip pistons to engage and grip an outer tubular member. 
101161 Torsional locking pins, 448a and 448b, are coupled to the external radial mounting holes, 
428n and 428o, respectively, of the gripper body 428 and received within the radial passages, 440b and 
440c, respectively, of tfie gripper body 440. 

[01171 An end of a tool joint adaptor 450 that defines a longitudinal passage 450a, radial passages, 
450b and 450c, and an inner annular recess 450d, receives and is threadably coupled to an end of the 
gripper body 440. Torsional locking pins, 452a and 452b, are coupled to the external radial mounting 
holes. 440n and 440o, respectively, of the gripper body 428 and received witiiin the radial passages, 
450b and 450c, respectively, of the tool joint adaptor 450. 
• 101181 A bypass tube 454 that defines a longitudinal passage 454a is received within the 
longitudinal passages, 406a. 428a. 440a, and 450a, of the gripper upper mandrel 406. the gripper body 
428, the gripper body 440, and the tool joint adaptor 450, respectively, is coupled to the recess 406g of 
the gripper upper mandrel at one end and is coupled to the recess 450d of the tool joint adaptor at the 
other end. 

(01191 An end of a cross over adaptor 456 that defines a longitudinal passage 456a receives and is 
threadably coupled to an end of die tool joint adaptor 450. The other end of the cross over adaptor 456 
is received within and is coupled to an end of a tool jomt adaptor 458 that defines a longihidinal 
passage 458a and external radial mounting holes, 458b and 458c. 

[0120] An end of a positive casing locking body 460 that defines a tapered longitudinal passage 
460a and radial passages. 460b and 460c. receives and is threadably coupled to the other end of die tool 
joint adaptor 458. Torsional lockmg pins. 462a and 462b. are coupled to die external radial mounting 
holes. 458b and 458c, respectively, of the tool joint adaptor 458 and received witiiin the radial passages, 
460b and 460c, respectively, of die positive casing locking body 460. 

(01211 An end of a positive casing locking dog 464 mates with, is received witiiin, and is coupled 
to die other end of the positive casing locking body 460 that includes internal flanges, 464a and 464b. 
and an external flange 464c. In an exemplary embodiment, tiie external flange 464c of die positive 
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casing locking dog 464 includes an ribbed external surface 464d that engages and locks onto a ribbed 
internal surface 466a of a positive casing locking collar 466. 

101221 One end of the positive casing locking collar 466 is threadably coupled to a casing 468 and 
the other end of the positive casing locking collar is threadably coupled to a casing 470 that defines 
radial mounting holes. 470a and 470b, at a lower end thereof. In this manner, the casings, 468 and 470. 
are also engaged by and locked onto tiie positive casing locking dog 464. 

[0123] The other end of fte positree casing locking dog 464 mates with, is received within, and is 
coupled to an end of a positive casing locking body 472 that defines a tapered longitudinal passage 
472a and radial passages, 472b and 472c. The other end of the positive casing kxjking body 472 
iweives, mates with, and is coupled to an end of a casing lock barrel adaptor 474 that defines external 
radial mounting holes, 474a and 474b, and external radial mounting holes, 474c and 474d. Torsional 
locking pins, 475a and 475b, an coupled to the external radial mounting holes, 474a and 474b, 
respectively, of the casing lock barrel adaptor 474 and received within the radial passages, 472b and 
472c, respectively, of the positive casing locking body 472. 

(01241 An end of a positive casing lock releasing mandrel 476 that defines a longitudinal passage 
476a, an cxtranal annular recess 476b, an external annular recess 476c, an external annular recess 476d, 
and an external annular recessed end portion 476e, is received within and movably coupled to an end of 
the tool joint adaptor 458. The middle portion of the positive casing lock releasing mandrel 476 is 
received within and mates with the internal flanges, 464a and 464b, of the positive casing locking dogs 
464. The other end of the positive casing lock releasing mandrel 476 is received within and is movably 
coupled to the end of the casing lock barrel adaptor 474, and the external annular recessed portion 476e 
of the positive casing lock releasing mandrel is threadably coupled to and received within an end of a 
positive casing lock lower mandrel 478 that defines a longitudinal passage 478a, external radial 
mounting holes, 478b and 478c, and an external annular recessed raid portion 478d. 
(0125] A shear pin ring 480 that defines radial passages. 480a and 480b, receives and mates with 
the positive casing lock lower mandrel 478. Shear pins, 482a and 482b, are coupled to the external 
radial mounting holes, 478b and 478c, respectively, of the positive casing lock lower mandrel 478 and 
are received within the radial passages, 480a and 480b, respectively, of the shear pin ring 480. 
I0126J An end of an actuator barrel 484 that defines a longitudinal passage 484a, radial passages, 
484b and 484c, and radial passages, 484d and 484e, is threadably coupled to an end of the casing lock 
barrel adaptor 474. Torsional locking pins, 486a and 486b, are coupled to the external radial mounting 
holes, 474c and 474d, respectively, of the casing lock barrel adaptor and are received within Ae radial 
passages, 484b and 484c, respectively, of the actuator barrel. 

101271 The other end of the actuator barrel 484 is tiureadably coupled to an end of a banrel 
connector 486 that defines an internal annular recess 486a, external radial mounting holes. 486b and 
486c radial passages, 486d and 486e, and external radial mounting holes, 486f and 486g. A sealing 
cartridge 488 is received within and coupled to the internal annular recess 486a of the barrel connector 
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486 for fluidicly sealing the interface between the barrel connector and the sealing cartridge. Torsional 
locking pins, 490a and 490b, are coupled to and mounted within die external radial mounting holes, 
486b and 486c, respectively, of the barrel connector 486 and received within die radial passages, 484d 
and 484e, of the actuator barrel 484. 

[0128) The other end of the barrel connector 486 is direadably coupled to an end of an actuator 
barrel 492 that defines a longitudinal passage 492a, radial passages, 492b and 492c and radial passages. 
492d and 492e. Torsional locking pins, 494a and 494b, are coupled to and mounted widiin the e.vtemal 
radial mounting holes, 486f and 486g, respectively, of the barrel connector 486 and received within the 
radial passages, 492b and 492c, of the actuator barrel 492. The other end of the actuator banc! 492 is 
threadably coupled to an end of a banel connector 496 that defines an internal annular recess 496a, 
external radial mounting holes, 496b and 496c, radial passages, 496d and 496e, and external radial 
mounting holes, 496f and 496g. A scaling cartridge 498 is received widiin and coupled to the internal 
annular recess 496a of die barrel connector 496 for fluidicly sealing the interfece between dte barrel 
connector and the sealing cartridge. Torsional locking pins, 500a and 500b, are coupled to and 
mounted within the external radial mounting holes, 496b and 496c, respectively, of the barrel connector 
496 and received within Ae radial passages, 492d and 492e, of the actuator barrel 492. 
101291 The end of the barrel connector 496 is threadably coupled to an end of an actuator barrel 
502 that defines a longitudinal passage 502a, radial passages, 502b and 502c, and radial passages, 502d 
and 502e. Torsional locking pins, 504a and 504b, are coupled to and mounted within the external radial 
mounting holes, 496f and 496g. respectively, of die barrel connector 496 and received within die radial 
passages, 502b and 502c, of the actuator barrel 502. The other end of the actuator barrel 502 is 
threadably coupled to an end of a barrel connector 506 tiiat defines an internal annular recess 506a, 
external radial mounting holes, 506b and 506c, radial passages, 506d and 506e, and external radial 
mounting holes, 506f and 506g. Torsional locking pins, 508a and 508b, are coupled to and mounted 
within die external radial mounting holes, 506b and 506ci respectively, of die barrel connector 506 and 
received within the radial passages, 502d and 502e, of the actuator barrel 502. A sealing cartridge 510 
is received within and coupled to die internal annular recess 506a of die barrel connector 506 for 
fluidicly sealing the interface between die barrel connector and the sealing cartridge. 
[0130] The otiier end of die barrel connector 506 is direadably coupled to an end of an actuatw 
barrel 512 that defines a longitudinal passage 512a, radial passages, 512b and 512c, and radial passages. 
5 1 2d and 5 1 2e. Torsional lockmg pins, 5 14a and 5 14b, are coupled to and mounted widiin the external 
radial mounting holes, 506f and 506g, respectively, of die barrel connector 506 and received within the 
radial passages, 512b and 512c, of die actuator banel 512. The otiier end of die actuator barrel 512 is 
diieadably coupled to an end of a lower stop 516 that defines an internal annular recess 516a, external 
radial mounting holes, 516b and 516c, and an internal annular recess 516d diat includes one or more 
cireumferentially spaced apart locking teeth 516e at one end and one or more circumferentially spaced 
apart locking teedi 516f at the odier end. A sealing cartridge 518 is received witiiin and coupled to die 
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internal annular recess 516a of the bairel connector 516 for fluidicly sealing the interface between the 
barrel connector and the sealing cartridge. Torsional locking pins. 520a and 520b, are coupled to and 
mounted within the external radial mounting holes, 516b and 516c. respecUvely. of the barrel connector 
516 and received within the radial passages, 512d and 512e, of the actuator bairel 512. 
[01311 A connector tube 522 that defines a longitudinal passage 522a is received within and 
sealingly and movably engages the interior surface of the sealing cartridge 488 mounted within die 
annular recess 486a of the barrel connector 486. In this manner, during longitudinal displacement of 
the connector tube 522 relative to the barrel connector 486, a fluidic seal is maintained between flie 
exterior surfece of the connector tube and the interior surface of the barrel connector. An end of the 
connector tube 522 is received within and is threadably coupled to an end of dart/ball guide 524 that 
defines a tapered passage 524a at the other end. 

101321 The other end of tiie connector tube 522 is received within and threadably coupled to an 
end of a piston 526 that defines a longitudinal passage 526a and radial passages, 526b and 526c, that 
includes a flange 526d at one end. A sealing cartridge 528 is mounted onto and sealingly coupled to the 
exterior of the piston 526 proximate the flange 526d. The sealing cartridge 528 also mates with and 
sealingly engages the interior surface of the actuator barrel 492. In this manner, during longitudinal 
displacement of the piston 526 relative to the actuator barrel 492, a fluidic seal is maintained between 
the exterior surface of the piston and the interior surface of the actuator barrel. 
[0133] The other end of the piston 526 receives and is threadably coupled to an end of a connector 
tube 529 that defines a longitudinal passage 528a. The connector tube 529 is received within and 
sealingly and movably engages the interior surface of the sealing cart-idge 498 mounted within the 
annular recess 496a of the barrel connector 496. In this manner, during longitoidinal displacement of 
the connector tube 529 relative to the barrel connector 496, a fluidic seal is maintained between the 
exterior surface of the connector tube and die interior surfece of flie bairel connector. 
I0134J The other end of the connector tube 529 is received within and threadably coupled to an 
end of a piston 530 that defines a longitudinal passage 530a and radial passages, 530b and 530c, diat 
includes a flange 530d at one end. A sealing cartridge 532 is mounted onto and sealingly coupled to the 
exterior of the piston 530 proximate the flange 530d. The sealing cartridge 532 also mates with and 
sealingly engages the interior surface of the actuator barrel 502. In this manner, during longitudinal 
displacement of the piston 530 relative to the actuator barrel 502. a fluidic seal is maintained between 
the exterior surface of the piston and die interior surface of die actuator barrel. 
(0135J The odier end of die piston 530 receives and is tiireadably coupled to an end of a connector 
tube 534 diat defines a longitudinal passage 534a. The connector tube 534 is received widiin and 
sealmgly and movably engages tiie interior surface of die sealing cartridge 510 mounted within die 
annular recess 506a of die barrel connector 506. In diis manner, during longihidinal displacement of 
die connector tube 534 relative to die barrel connector 506, a fluidic seal is maintained between die 
exterior surface of the connector tube and the interior surface of die barrel connector. 
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10136] The other end of the connector tube 534 is received within and threadably coupled to an 

end of a piston 536 that defines a longitudinal passage 536a, radial passages, 536b and 536c. and 
external radial mounting holes, 536d and 536e, that includes a flange 536f at one end. A sealing 
cartridge 538 is mounted onto and sealingly coupled to the exterior of the piston 536 proximate the 
flange 536d. The sealing cartridge 538 also mates with and sealingly engages the interior surface of the 
actuator barrel 512. In this manner, during longitudinal displacement of the piston 536 relative to the 
actuator barrel 5 1 2, a fluidic seal is maintained between the exterior surface of the piston and the 
interior surface of the actuator barrel. 

[0137] The other end of the piston 536 is received within and threadably coupled to an end of a 
lock nut 540 that defines radial passages, 540a and 540b, and includes one or more circumferentially 
spaced apart locking teeth 540c at the other end for engaging the circumferentially spaced apart locking 
teeth 516e of the lower stop 516. 

10138] A threaded bushing 542 is received within and threadably coupled to the circumferentially 
spaced apart locking teeth 540c of the lock nut 540. An end of a connector tube 544 that defines a 
longitudinal passage 544a is received within and is threadably coupled to the threaded bushing 542. A 
sealing sleeve 546 is received within and is threadably coupled to adjacent ends of the piston 536 and 
the connector tube 544 for fluidicly sealing the interface between the end of the piston and the end of 
the connector tube. Torsional locking pins, 548a and 548b, are mounted within and coupled to the 
external radial mounting holes, 536d and 536e, respectively, of the piston 536 that are received within 
the radial passages, 540a and 540b, of the stop nut 540. 

101391 The connector tube 544 is received within and sealingly and movably engages the interior 
surface of the sealing cartridge 5 1 8 mounted within the annular recess 516a of the baire! connector 5 16. 
In this manner, during longitudinal displacement of the connector tube 544 relative to the barrel 
connector 5 16, a fluidic seal is maintained between the exterior surface of tlie connector tube and the 
interior surface of the barrel connector. * 

(01401 The other end of the connector tube 544 is received within and is threadably coupled to a 
threaded bushing 550. The threaded bushing 550 is received within and threadably coupled to a lock 
nut 552 that defines radial passages, 552a and 552b, and includes one or more circumferentially spaced 
apart locking teeth 552c at one end for engaging the circumferentially spaced apart locking teetfi 5 1 6f 
of the lower stop 516. The other end of the lock nut 552 receives and is threadably coupled to an end of 
tool joint adaptor 554 that defines a longitudinal passage 554a, external radial mounting holes, 554b 
and 554c. Torsional locking pins, 556a and 556b, arc mounted within and coupled to tlie external radial 
mounting holes, 554b and 554c, respectively, of the tool joint adaptor 554 that are received within the 
radial passages, 552a and 552b, of the stop nut 552. A sealing sleeve 558 is received within and is 
threadably coupled to adjacent ends of the connector tube 544 and the tool joint adaptor 554 for 
fluidicly sealing the interface b^een the end of the connector tube and the end of the tool joint 
adaptor. 
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10141] The other end of the tool joint adaptor 554 is received within and threadably coupled to an 
end of a tool joint adaptor 560 that defines a longitudinal passage 560a. A torsion plate 562 is received 
within and threadably coupled to the other end of the tool joint adaptor 560 that defines a longitudinal 
passage 562a and includes one or more circumferentially spaced apart locking teeth 562b at one end. 
An end of an upper bushing 564 is also received within and threadably coupled to the other end of the 
tool joint adaptor 560 proximate the torsion plate 562 that receives and is threadably coupled to an end 
of a cup mandrel 566 that defines a longitudinal passage 566a and includes a plurality of 
circumferentially spaced apart locking teeth 566b at one end for engaging the circumferentially spaced 
apart locking teeth 562b of the torsion plate 562. The end of the cup mandrel 566 is further positioned 
proximate an end face of the torsion plate 562. 

(0142| A thimble 568 is mounted on and is threadably coupled to the cup mandrel 566 proximate 
an end face of the upper bushing 564. An inner thimble 570 is mounted on and is tlireadably coupled to 
the cup mandrel 566 proximate an end of the thimble 568, and one end of the inner thimble is received 
within and mates with the end of the thimble. A resilient packer cup 572 is mounted on and sealingly 
engages the cup mandrel 566 proximate an end of the inner thimble 570, and one end of the packer cup 
is received within and mates with the end of the inner thimble. A packer cup backup ring 574 is 
mounted on the imier thimble 570 proximate an end face of the thimble 568, and an end of the packer 
cup backup ring 574 receives and mates with the packer cup 572. A spacer 576 is mounted on and 
threadably engages the cup mandrel 566 proximate an end face of the packer cup 572. 
[0143] A thimble 578 is mounted on and is threadably coupled to the cup mandrel 566 proximate 
an end of the spacer 576. An inner thimble 580 is mounted on and is threadably coupled to the cup 
mandrel 566 proximate an end of the thimble 578, and one end of the inner thimble is received within 
and mates with the end of the thimble. A resilient packer cup 582 is mounted on and sealingly engages 
the cup mandrel 566 proximate an end of the inner thimble 580, and one end of the packer cup is 
received within and mates with the end of the inner thimble. A packer cup backup ring 584 is mounted * 
on the inner thimble 580 proximate an end face of the thimble 578, and an end of the packer cup backup 
ring 584 receives and mates with the packer cup 582. An adjustable spacer 586 is mounted on and 
threadably engages the cup mandrel 566 proximate an end face of the packer cup 582. 
[01441 An end of a cone mandrel 588 that defines a longitudinal passage 588a, an external lock 
ring groove 588b, an external lock ring groove 588c, an external lock ring groove 588d, an external 
lock ring groove 588e, radial passages, 588f and 588g, and locking dog grooves 588h receives and is 
threadably coupled to an end of the cup mandrel 566. A shear pin bushing 590 that defines external 
radial mounting holes. 590a and 590b, at one end and an annular recess 590c at another end and 
includes circumferentially spaced apart locking teeth 590d at the other end is mounted on and is 
movably coupled to the cone mandrel 588. Torsional shear pins, 592a and 592b, are mounted within 
and coupled to the external radial mounting holes, 590a and 590b, respectively, of the shear pin bushing 
590 and received within the radial passages, 470a and 470b. respectively, of the end of the casing 470. 

28 



wo OJ/042487 PCT/IIS02/36267 

In this manner, torque loads may be transmitted between the casing 470 and the shear pin bushing 590. 
A resilient lock ring 594 is retained in the external lock ring groove 588b of the cone mandrel and 
received within the internal annular recess 590c at the end of the shear pin bushing 590. 
(01451 Referring to Figs. 24j, 25a, and 25b, an upper cone retainer 596 receives, mates with, and is 
coupled to the end of the shear pin bushing 590 that includes an internal flange 596a and an internal 
upper pivot point flange 596b. An end of an upper cam 598 includes a tubular base 598a that mates 
with, receives, and is movably coupled to the cone mandrel 588. The tubular base 598a of the upper 
cam 598 further includes an external flange 598b that is received withm and mates widi the upper cone 
retainer 596 proximate the internal flange 596a of the upper cone retainer and a plurality of 
ciicumferentially spaced apart locking teeth 598c that engage the circumferentially spaced apart locking 
teeth 590d of the end of the shear pin bushing 590. In this manner, the upper cam 598 is retained within 
the upper cone retainer 596 and torque loads may be transmitted between the upper cam and the shear 
pin bushing 590. 

(01461 Referring to Figs. 25b and 25c. the upper cam 598 further includes a plurality of 
circumferentially spaced apart cam arms 598d that extend from the tubular base 598a in the longitudinal 
direction that mate with, receive, and are movably coupled to the cone mandrel 588. Each cam arm 
598d includes an inner surface 598da that is an arcuate cylindrical segment, a first outer surface 598db 
that is an arcuate cylindrical segment, a second outer surface 598dc that is an arcuate conical segment, 
and a third outer surface 598dd that is an arcuate cylindrical segment. In an exemplaiy embodiment, 
each of the cam arms 598d are identical. 

(01471 Referring to Figs. 24j. 25a, and 25d, a plurality of circumferentialy spaced apart upper cone 
segments 600 are interleaved among the cam arms 598d of the upper cam 598. In an exemplary 
embodiment, each upper cone segment 600 includes a first outer surface 600a that defines a hinge 
groove 600b, a second outer surface 600c, a third outer surface 600d, a fourth outer surface 600e. a first 
inner surface 600f, a second inner surface 600g, a third inner surface 600h, and a fourth inner surfiice 
600i. In an exemplaiy embodiment, the first outer surface 600a, the second outer surface 600c, the 
fourth outer surface 600e, the first inner surfiice 600f, the second inner surface 600g, and the fourth 
inner surfece 600i are arcuate cylindrical segments. In an exemplary embodiment, the third outer 
surface 600d is an arcuate spherical segment In an exemplary embodiment, the third inner surface 
600h is an arcuate conical segment. In an exemplary embodiment, each of the upper cone segments 
600 are identical. In an exemplary embodiment, the hing^ grooves 600b of the upper cone segments 
600 receive and mate with the pivot point 596b of fl»e upper cone retainer 596. In this manner, the 
upper cone segments 600 are pivotally coupled to the upper cone retainer 596. 
(01481 Referring to Figs. 24j, 25a. and 25e, a plurality of circumferentially spaced apart lower 
cone segments 602 overiap with and are interleaved among the upper cone segments 600. In an 
exemplary embodiment, each lower cone segment 602 includes a first outer surface 602a that defines a 
hinge groove 602b, a second outer surfece 602c. a thiol outer surface 602d, a fourth outer surface 602e, 
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a first inner surface 602f, a second inner surface 602g, a third inner surfece 602h, and a fourth inner 
surface 602i. In an exemplary embodiment, the first outer surface 602a, the second outer surface 602c. 
the fourth outer surface 602e, the first inner surface 602f. the second inner surface 602g. and the fourth 
inner surface 602i are arcuate cylindrical segments. In an exemplary embodiment, the third outer 
surface 602d is an arcuate spherical segment In an exemplary embodiment, the tliird inner surface 
602h is an arcuate conical segment In an exemplary embodiment, each of the lower cone segments 
602 are identical. 

[0149] Referring to Figs. 24j, 25a, 25b, and 25f, a plurality of circuraferentially spaced apart cam 
arms 604a that extend in the longitudinal direction from a tubular base 604b of a lower cam 604 overlap 
and are interleaved among the ciicumfeientially spaced apart cam arms 598d of the upper cam 598 and 
mate with, receive, and are movably coupled to the cone mandrel 588. The tubular base 604b of the 
lower cam 604 mates with, receives, and is movably coupled to the cone mandrel 588 and includes an 
external flange 604c and a plurality of ciicumferentially spaced apart locking teeth 604d. Each cam 
ann 604a includes an inner surfece 604aa that is an arcuate cylindrical segment, a first outer surface 
604ab that is an arcuate cylindrical segment, a second outer surface 604acthat is an arcuate conical 
segment, and a third outer surface 604ad that is an arcuate cylindrical segment In an exemplary 
embodiment, each of the cam arms 604a are identical. 

(OlSOJ An end of a lower cone retainer 606 includes an inner pivot point flange 606a that mates 
with and is received within the hinge grooves 602b of die lower cone segments 602. In this manner, the 
lower cone segments 602 are pivotally coupled to the lower cone retainer 606. The lower cone retainer 
606 further includes an inner flange 606b that mates with and retains the external flange 604c of the 
lower cam 604. In this manner, the lower cam 604 is retained within the lower cone retainer 606. 
[01511 The other end of the lower cone retainer 606 receives and is threadably coupled to an end 
of a release housing 608 that defines a radial passage 608a at another end and includes a plurality of 
circumferentially spaced apart locking teeth 608b at the end of the release housing for engaging the 
circumferentially spaced apart locking teeth 604d of the lower cam 604. In this manner, torque loads 
may be transmitted between the release housing 608 and the lower cam 604. An end of a lower 
mandrel 610 that defines a longitudinal passage 610a, an external radial mounting hole 610b, and radial 
passages 610c is received within, mates with, and is movably coupled to the otiier end of the release 
housing 608. A torsion locking pin 612 is mounted within and coupled to the external radial mounting 
hole 610b of the lower mandrel 610 and received within the radial passage 608a of the release housing 
608. In this manner, longitudinal and torque loads may be transmitted between the release housing 608 
and the lower mandrel 610. 

(01521 An end of a locking dog retainer sleeve 614 that defines an inner annular recess 614a at one 
end and includes a plurality of circumferentially spaced apart locking teeth 614b at one end for 
engsiging the locking teeth 604d of the lower cam 604 is received within and threadably coupled to an 
end of the lower mandrel 610. The locking dog retainer sleeve 614 is also positioned between and 
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movably coupJed to the release housing 608 and the cone mandrel 588. Locking dogs 616 are received 
within the inner annular recess 614a of the locking dog retainer sleeve 614 that releasably engage the 
locking dog grooves 588h provided in the exterior surface of the cone mandrel 588. In diis manner, the 
locking dogs 616 releasably limit the longitudinal displacement of the lower cone segments 602, lower 
cam 604, and the lower cone retainer 606 relative to the cone mandrel 588. 
[0153] A locking ring retainer 61 8 is received within and is threadably coupled to an end of the 
lower mandrel 610 that defines an inner annular recess 61 8a for retaining a resilient locking ring 620 
within the lock ring groove 588d of the cone mandrel 588. The locking ring retainer 618 further mates 
with and is movably coupled to the cone mandrel 588. An end of an emergency release sleeve 622 that 
defines radial passages 622a, an outer annular recess 622b, and a longitudinal passage 622c is received 
within and is threadably coupled to an end of the lower mandrel 610. The emergency release sleeve 
622 is also received within, mates with, and slidably and sealingly engages an end of the cone mandrel 
588. 

10154] An end of a pressure balance piston 624 is received within, mates with, and slidably and 
sealingly engages the end of the lower mandrel 610 and receives, mates with, and is threadably coupled 
to an end of the cone mandrel 588. The other end of the pressure balance piston 624 receives, mates 
with, and slidably and sealingly engages the emergency release sleeve 622. 

|01 55] An end of a bypass valve operating probe 626 that defines a longitudinal passage 626a is 
received within and is threadably coupled to another end of the lower mandrel 6 1 0. An end of an 
expansion cone mandrel 628 that defines radial passages 628a receives and is threadably coupled to the 
other end of the lower mandrel 61 0. A sealing sleeve expansion cone 630 is slidably coupled to the 
other end of the expansion cone mandrel 628 that includes an outer tapered expansion surface 630a. A 
guide 632 is releasably coupled to another end of the expansion conemandrel 628 by a retaining collet 
634. 

[0156] An end of an expandable sealing sleeve 636 receives and is mounted on the sealing sleeve 
expansion cone 630 and the guide 632. The other end of the expandable sealing sleeve 636 receives 
and is threadably coupled to an end of a bypass valve body 638 that defines radial passages, 638a and 
638b. An elastomeric coating 640 is coupled to the exterior of at least a portion of the e^qpandable 
sealing sleeve 636. An end of a probe guide 642 that defines an inner annular recess 642a is received 
. within and is threadably coupled to an end of the bypass valve body 638 and receives and mates with an 
end of the bypass valve operating probe 626. 

(01571 A bypass valve 644 that defines a longitudinal passage 644a and radial passages, 644b and 
644c and includes a collet locking member 644d at one end for releasably engaging an end of the 
bypass valve operating probe 626 is received within, mates widi, and slidably and sealingly engages the 
bypass valve body 638. An end of a lower mandrel 646 that defines a longitudinal passage 646a 
receives and is threadably coupled to an end of the bypass valve body 638. 
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10158) An end of a dart guide sleeve 64S that defines a longitudinal passage 64Xa is received 
within and is coupled to an end of the bypass valve body 638 and the other end of die dart guide sleeve 
648 is received v^ithin and is coupled with the lower mandrel 646. An end of a differential piston 650 
that includes an inner flange 650a at another end receives and is coupled to an end of the lower mandrel 
646 by one or more shear pins 652. An end of a float valve assembly 654 including a float valve 654a, 
a valve guard 654b, and a guide nose 654c receives and is threadably coupled to an end of the lower 
mandrer646. A plurality of circumferentially spaced apart locking dogs 656 are pivotally coupled to 
the inner Oange 650a of the differential piston 650 and are further supported by an end of the float valve 
assembly 654. 

10159) As illustrated in Figs. 24a-24k, in an exemplary embodiment, during operation of the 
apparatus 400, the apparatus is initially positioned within a preexisting structure 700 such as, for 
example, a wellbore that traverses a subterranean formation. In several alternative embodiments, the 
wellbore 700 may have any inclination from vertical to horizontal. Furthermore, in several alternative 
embodiments, the wellbore 700 may also include one or more preexisting wellbore casings, or other 
well construction elements, coupled to the wellbore. During the positioning of the apparatus 400 within 
die wellbore 700, the casings. 468 and 470. are supported by the positive casing locking dog 464 and 
the torsional shear pins, 592a and 592b. In this manner, axial and torque loads may be transmitted 
between the casings. 468 and 470, and the tubular support member 402. 

10160) hi an exemplary embodiment, as illustrated in Fig. 25h, prior to die assembly of the 
apparatus 400, the force of die spring 41 8 applies a sufficient downward longitudinal force to position 
the ends of the casing gripper locking dogs, 424a and 424b, between the outer annular recesses. 406d 
and 406e. of die gripper upper mandrel 406 thereby placing the bypass valve body 412 in a neutral 
position. In an exemplary embodiment, when die apparatus 400 is assembled by inserting the apparatus 
into the casing 468, the ends of die casing gripper locking dogs. 424a and 424b. impact the upper end of 
the casing 468 and are thereby displaced, along with the bypass valve body 412. upwardly relative to 
die gripper upper mandrel 406 until the ends of die casmg gripper locking dogs pivot radially inwanily 
into engagement widi the outer annular recess 406d of the gripper upper mandrel. In this manner, tiie 
bypass valve body 412 is positioned in an imictive position, as illustrated in Fig. 24a, diat fluidicly 
decouples die casing gripper hydraulic ports. 406f and 406h. The upward displacement of the bypass 
valve body 412 relative to the gripper upper mandrel 406 further compresses the spring 418. The 
bypass vahre body 412 is then maintained in the mactive position due to the placement of the casing 
gripper locking dogs, 424a and 424b, widiin the casing 468 diercby preventing the ends of die casing 
gripper locking dogs from pivoting radially outward out ofengagpmentwiti» the outer annular recess 

406d. 

[0161) Referring to Figs. 26a-26k. when die apparatus 400 is positioned at a desired predetermmed 
position within the wellbore 700, a fluidfc material 702 is injected into the apparatus through the 
passages 402a, 404a. 406a. 454a. 450a, 456a. 458a. 476a. 478a. 484a, 522a, 529a, 534a, 544a. 554a. 
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566a, 588a, 622c, 610a, 626a, 644a, and 646a and out of the apparatus through the float valve 654a, In 
this manner the proper operation of the passages 402a, 404a, 406a, 454a, 450a, 456a, 458a, 476a. 478a, 
4S4a, 522a, 529a, 534a, 544a, 554a, 566a, 588a, 622c, 610a, 626a. 644a, and 646a and the float valve 
654a may be tested. A dart 704 is then injected into the apparatus with the fluidic material 702 through 
the passages 402a, 404a. 406a, 454a, 450a, 456a, 458a, 476a, 478a, 484a, 522a, 529a. 534a. 544a, 554a. 
566a, 588a, 622c, 610a, 626a, and 644a until the dart is positioned and seated in the passage 646a of the 
lower mandrel 646. As a resuh of the positioning of the dart 704 in the passage 646a of the lower 
mandrel 646. the passage of the lower mandrel is thereby closed. 

101621 The fluidic material 702 is then injected into the apparatus thereby increasing the operating 
pressure within the passages 402a. 404a. 406a. 454a, 450a, 456a. 458a, 476a. 478a. 484a. 522a, 529a. 
534a, 544a, 554a, 566a, 588a, 622c. 610a, 626a, and 644a. Furthermore, the continued mjection of tlie 
fluidic material 702 into the apparatus 400 also causes the fluidic material 702 to passtlirough the radial 
passages. 526b and 526c. 530b and 530c. and 536b and 536c, of the piston 526, 530, and 536, 
respectively, into an amiular pressure chamber 706 defined between the actuator barrel 492 and the 
connector tube 529, an annular pressure chamber 708 defined between the actuator barrel 502 and the 
connector tube 534, and an araiular pressure chamber 710 defined between the actuator barrel 5 12 and 
the connector tube 544. 

[0163] The pressurization of the annular pressure chambers, 706, 708. and 710 then cause the 
pistons 526, 530, and 536 to be displaced upwardly relative to the casing 470. As a result, the 
connector tube 529. the comiector tube 534, the connector tube 544, the threaded bushing 550, the lock 
nut 552, the tool joint adaptor 554. the sealing sleeve 558, the tool joint adaptor 560. the torsion plate 
562, thi upper bushing 564. the cup mandrel 566. the thimble 568. the inner thimble 570. the packer 
cup 572, the backup ring 574, the spacer 576, the thimble 578, tlie iraier thimble 580, the packer cup 
582, the'backup ring 584, the spacer 586, and the cone mandrel 588 are displaced upwardly relative to 
the lasing 470, the shear pin bushing 590, the locking ring 594, the upper cone retainer 596, the upper 
cam 598, and the upper cone segments 600. 

[01641 As a result, as illustrated in Figs. 26j, 27a, and 27b, the shear pin bushing 590. the locking 
ring 594. the upper cone retainer 596. the upper cam 598. and the upper cone segments 600 are 
displaced downwardly relative to the cone mandrel 588, the lower cone segments 602, and the lower 
cam 604 thereby driving the upper cone segments 600 onto and up the cam arms 604a of the lower cam 
604, and driving the lower cone segments 602 onto and up the cam aims 598d of tfie upper cam 598. 
During the outward radial displacement of the upper and lower cone segments. 600 and 602, the upper 
and cone segments translate towards one another in the longitudinal direction and also pivot about the 
pivot points, 596b and 606a, of the upper and lower cone retainers. 596 and 606, respectively. 
10165) As a result, a segmented expansion cone is formed that includes a substantially continuous 
outer arcuate spherical surface provided by the axially aligned and interieaved upper and lower 
expansion cone segments. 600 and 602. Furthermore, the resilient locking ring 594 is relocated from 
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the lock ring groove 588b to the lock ring groove 588c thereby releasably locking the positions of the 
shear pin bushing 590. the locking ring 594, the upper cone retainer 596, the upper can. 598. and the 
upper cone segments 600 relative to the cone mandrel 588. 

[01661 Referring to Figs. 28a to 28j, the continued injection of the fluidic material 702 into tlie 
apparatus 400 continues to pressurize annular pressure chambers. 706. 708. and 710. As a resuh. an 
upward axial force is applied to the shear pin bushing 590 that causes the torsional shear pins. 592a and 
592b. to be sheared thereby decouplmg the wellbore casing 470 fiom the shear pin bushing 590 and 
permitting the pistons 526. 530, and 536 to be fiirther displaced upwardly relative to the casing 470. 
The further upward displacement of the pistons 526. 530. and 536 in turn displaces the cone mandrel 
588, the upper cam 598, the upper cone segments 600. the lower cone segments 602. and the lower cam 
604'upwardly relative to the casing 470. As a result, the segmented expansion cone provided by the 
interieaved and axially aligned upper and lower cone segments, 600 and 602, radially expands and 
plastically deforms a portion of tiie casing 470. 

101671 Referring to Figs. 29a-29m. during the continued injection of the fluidic material 702, the 
segmented expansion cone provided by the interleaved and axially aligned upper and lower cone 
segments. 600 and 602. will continue to be displaced upwardly relative to the casing 470 thereby 
continuing to radially expand and plastically deform die casing until the locking dogs 656 engage and 
push on the lower end of the casing 470. When the locking dogs 656 engage and push on the lower end 
of the casing 470, the locking dogs 656, the float vaWe assembly 654. the differential piston 650. the 
dart guide sleeve 648, the lower mandrel 646, the bypass valve 644, the elastomeric coating 640, the 
bypass valve body 638, the expandable sealing sleeve 636, the retaining collet 634. the guide 632, the 
sealing sleeve expansion cone 630. the expansion cone mandrel 628, die bypass valve operating probe 
626, the pressure balance piston 624. the emergency release sleeve 622, the resilient locking ring 620, 
d,e locking ring retainer 61 8, the locking dogs 6 1 6, the locking dog retainer sleeve 614. the torsion 
locking pin 612, the lower mandrel 610. the release housing 608, the lower cone retainer 606, the lower 
cam 604. and d.e lower cone segments 602 ar* displaced downwardly in the tongitudlnal direction 
relative to the cone mandrel 588. As a resuU. the upper cam 598 and the upper cone segments 600 are 
moved out of axial aligmncnt with the lower cone segments 602 and the lower cam 604 Aereby 
coUapsing the segmented expansion cone. Furthermore, the locking ring 620 is moved from the lock 
ring groove 588d to the lock ring groove 588e thereby releasably fixmg the new position of the lower 
cone segments 602 and the lower cam 604. 

10168] In particular, as illustrated in Fig. 30a. when a downward tensile longitudinal force is 
initially applied to the lower mandrel 610 rolative to cone mandrel 588, the lower mandrel, the locking 
dog .miner sleeve 614. and the locking ring retamer 618 are displaced downwardly relative to the cone 
mandrel 588 when the applied tensile force is sufficient to release the kicking ring 620 from 
engagement with the lock ring groove 588d. As illustrated in Fig. 30b, if the applied tensile force is 
sufficient to release the locking ring 620 from engagement with the lock ring groove 588d. the lower 
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mandrel 610, the locking dog retainer sleeve 614, and the locking ring retainer 618 are displaced 
doxvnwardly relative to the cone mandrel 588 thereby displacing the annular recess 614a of the locking 
dog retainer sleeve downwardly relative to the locking dogs 616. As a result, the locking dogs 61 6 are 
released from engagement with the locking dog grooves 588h of the cone mandrel 588 thereby 
permitting the lower cone segments 602. the lower cam 604, and the lower cone retainer 606 to be 
displaced downwardly relative to the cone mandrel 588. 

[01691 As illustrated in Fig. 30c, further downward displacement of the lower mandrel 610 then 
causes the torsion locking pin 6 12 to engage and displace the release housing 608 downwardly relative 
to the cone mandrel 588 thereby displacing the locking dogs 616, the lower cone retainer 606. the lower 
cam 604, and the lower cam segments 602 downwardly relative to the cone mandrel. As a result, the 
lower cone segments 602 and the lower cam 604 are displaced downwardly out of axial alignment with 
the upper cam 598 and the upper cam segments 600 thereby collapsing the segmented expansion cone. 
Furthermore, the dowovmd displacement of the locking dog retainer sleeve 614 also displaced the 
lockingring retainer 618 and the locking ring 620 downwardly relative to the cone mandrel 588 tliereby 
relocating the locking ring from the lock ring groove 588d to the lock ring groove 588e. In this manner, 
the now position of the lower cone segments 602 and the lower cam 604 are thereby releasably fixed 
relative to the cam mandrel 588 by the locking ring 620. 

[0170] The operations of Figs. 30a-30c may be reversed, and the segmented expansion cone may 
again be expanded, by applying a upward compressive force to the lower mandrel 610. If the 
compressive force is sufficient, the locking ring 620 will be released from engagement with the lock 
ring groove 588e, thereby permitting the lower mandrel 610 and the locking dog retainer 614 to be 
di^laced upwardly relative to the cone mandrel 588. As a result, the locking dog retainer 614 will 
engage and displace the locking dogs 616, the lower cam 604. the lower cone segments 602. the tower 
cone retainer 606, and the release housing 608 upwardly relative to the cone mandrel 588 thereby 
bringing the upper cam 598 and the upper cone segments 600 back into axial aligranent with the lower 
cone segments 602 and the lower cam 604. As a result, the segmented expansion cone is once again 
expanded. Once the segmented cone has been fully expanded, the locking dogs 616 will once again be 
positioned in alignment with Ae locking dog grooves 588h of the cone mandrel 588 and will thereby 
once again engage the locking dog grooves. The continued upward displacement of the lower mandrel 
610 relative to cone mandrel 588 will thereby also upwardly displace the lockmg dog retainer 614 
upwardly relative to the cone mandrel thereby once again capturing and restraining the locking dogs 
616 within the annular recess 614a of the locking dog retainer. As a result, the new expansion position 
of the lower cone segments 602 and the lower cam 604 rotative to the cone mandrel 588 will be 
releasably locked by the locking dogs 616. Furthermore, the locking ring 620 will also be relocated 
from engagement witii the lock ring groove 588e to engagement with the lock ring groove 588d to 
thereby releasably lock Ae expanded segmented cone in the expanded position. 
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10171) Referring to Figs. 3 la-3 In, the continued injection of the fluidic material 702 into the 
apparatus 400 continues to pressurize the piston chambers 706. 708, and 710 thereby further displacing 
the pistons upwardly 526, 530, and 536 upwardly relative to the support member 402. Because the 
engagement of the locking dogs 656 with the lower end of tlie casing 470 prevents float valve 654 from 
entering the casing, the continued upward displacement of the pistons 526. 530, and 536 relative to the 
support member 402 causes the bypass valve operating probe 626 to be displaced upwardly relative to 
the support member thereby disengaging the bypass valve operating probe fiom the probe guide 642, 
and also causes the sealing sleeve expansion cone 630 to be displaced upwardly relative to the 
expandable sealing sleeve 636 thereby radially expanding and plastically deforming the sealing sleeve 
636 and the elastomeric coating 640 into sealing engagement with the faterior surface of the lower end 
of the casing 470. As a result, the lower end of the casing 470 is fluidicly sealed by the combination of 
the sealing engagement of the sealing sleeve 636 and elastomeric coating 640 with the interior surface 
of the lower end of the casing and the positioning the dart 704 within the passage 646a of the lower 
mandrel 646. 

101721 Continued injection of Uie fluidic material 702 into the apparatus 400 continues to 
pressurize the piston chambers 706. 708, and 710 until the pistons 536, 530 and 536 are displaced 
upwardly relative to the casing 470 to their maximum upward position relative to the support member 
402. As a result, the dart bail guide 524 impacts the positive casing lock mandrel 478 with sufficient 
force to shear the shear pins, 428a and 428b, thereby decoupling the positive casing lock mandrel 478 
from the casing lock barrel adaptor 474. The positive casing lock mandrel 478 is then displaced 
upwardly relative to the support member 402 which in turn displaces the positive casing lock releasing 
mandrel 476 upwardly relative to the positive casing locking dogs 464. As a result, the internal flanges. 
464a and 464b, of the positive casing locking dogs are relocated into engagement with the annular 
recesses^ 476c and 476d, respectively, of the positive casing lock releasing mandrel 476. The positive 
casing lock casing collar 466 is thereby released from engagement with the positive casing locking dogs 
464 thereby releasing the casings 468 and 470 from engagement with the support member 402. As a 
result, the positions of the casings. 468 and 470, are no longer fixed relative to the support member 402. 
10173] Referring to Figs. 32a-32k, the injection of the fluidic material 702 is stopped and the 
support member 402 is then lowered into the wellbore 700 until the float valve assembly 654 impacts 
the bottom of the wellborn. The support member 402 is then further lowered into the wellbore 700. 
with the float valve assembly 654 resting on the bottom of the wellbore, until the bypass valve 
operating probe 626 impacts and displaces the bypass valve 644 downwardly relative to the bypass 
valve body 638 to fluidicly couple the passages, 638a and 644b. and the passages, 638b and 644c. and 
until sufficient upward compressive force has been applied to the lower mandrel 610 to re-expand the 
segmented expansion cone provided by the cone segments, 600 and 602. In an exemplary 
embodiment, the collet locking member 644d of the bypass valve 644 will also engage an end of the 
bypass valve operating probe 626. 
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[0174] In an exemplary embodiment, the support member 402 is lowered downwardly into the 
wellbore 700 such that sufficient upward compressive force is applied to the lower mandrel 610 to 
release the locking ring 620 from engagement with the lock ring groove 588e. thereby permitting the 
lower mandrel 61 0 and the locking dog retainer 614 to be displaced upwardly relative to the cone 
mandrel 588. As a result, the locking dog retainer 614 will engage and displace the locking dogs 6 1 6, 
the lower cam 604, die lower cone segments 602, the tower cone retainer 606, and the release housing 
608 upwardly relative to the cone mandrel 588 thereby bringing the upper cam 598 and the upper cone 
segments 600 back into axial alignment with the lower cone segments 602 and the lower cam 604. As a 
result, the segmented expansion cone is once again expanded. Once the segmented cone has been fully 
expanded, the locking dop 616 will once ag»in be positioned in alignment with the locking dog 
grooves 588h of the cone mandrel 588 and will thereby once again engage the locking dog grooves. 
The continued upward displacement of the lower mandrel 610 relative to cone mandrel 588 will thereby 
also upwardly displace the locking dog retainer 614 upwardly relative to the cone mandrel thereby once 
again capturing and restraining the locking dogs 616 within the annular recess 614a of the locking dog 
retainer. As a result, tiie new expansion position of the lower cone segments 602 and the lower cam 
604 relative to the cone mandrel 588 will be releasably locked by the locking dogs 616. Furthermore, 
the locking ring 620 will also be relocated from engagement with the lock ring groove 588e to 
engagement with the lock ring groove 588d to thereby releasably lock the expanded segmented cone in 
the expanded position. 

101751 A hardenable fluidic sealing material 712 may then be injected into the apparatus 400 
through the passages 402a. 404a. 406a, 454a, 450a, 456a, 458a, 476a, 478a, 522a, 526a. 529a. 530a, 
534a, 536a, 544a, 554a, 566a, 588a, 622a, 610a, 626a, 638a, 638b, 644b, and 644c, and out of the 
apparatus through the circumferential gaps defined between the cireumferentially spaced apart locking 
dogs 656 into die annulus between the casings 468 and 470 and the wellbore 700. In an exemplary 
embodimeht. the hardenable fluidic sealing material 712 is a cement suitable for well constnictfon. The 
hardenable fluidic sealing material 712 may tiien be allowed to cure before or after the further radial 
expansion and plastic deformation of the casings 468 and/or 470. 

101761 Referring to Figs. 33a-33p, after completing the injection of the fluidic material 712, the 
support member 402 is then lifted upwardly thereby displacing the bypass valve operating probe 626 
and the bypass valve 644 upwardly to fluidicly decouple the passages, 638a and 644b and 638b and 
644c, until the collet tockmg member 644d of the bypass valve is decoupled ftom the bypass valve 
operating probe. The support member 402 is then further lifted upwardly until the segmented 
expansion cone, provided by the interleaved and axially aligned cone segments, 600 and 602, impacts 
die transition between the expanded and unexpanded sections of the casing 470. A fluidic material 714 
is then injected into the apparatus 400 tiirough the passages 402a, 404a, 406a, 454a, 450a, 456a, 458a, 
476a. 478a, 484a, 524a, 522a, 526a. 529a, 530a, 534a. 536a, 544a, 554a, 566a, 5S8a. 622c. 610a. and 
626a thereby pressurizing the interior portion of the casing 470 below the packer cups. 572 and 582. In 
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particular, the packer cups. 572 and 582, engage the interior surface of the casings 468 and/or 470 and 
thereby provide a dynamic movable fluidic seal. As a result, the pressure differential across the packer 
cups, 572 and 582, causes an upward tensile force that pulls the segmented expansion cone provided by 
the axially aligned and interleaved cone segments. 600 and 602. to be pulled upwardly out of the 
casings 468 and/or 407 by the packer cups thereby radially expanding and plastically defoiming the 
casings. Furthermore, the lack of a Huid tight seal between tlie cone segments, 572 and 582. and the 
casings 468 and/or 470 permits the fluidic material 714 to lubricate the interface between the cone 
segments and the casings during the radial expansion and plastic defonnations of the casings by the 
cone segments. In an exemplary embodiment, during the radial expansion and plastic deformation of 
the wellbore casings 468 and/or 470. the support member 402 is lifted upwardly out of the wellbore 
700. In several alternative embodiments, the casings 468 and/or 470 are radially expanded and 
plastically defomied into engagement with at least a portion of the interior surface of the wellbore 700. 
101771 Referring to Figs. 34a-34l. in an exemplaiy embodiment, a preexisting wellbore casing 716 
is coupled to. or otherwise support by or within, the wellbore 700. In an exemplary embodiment, 
during the radial expansion and plastic defomiation of the portion of the casing 468 and/or 470 that 
overlaps with the preexisting casing 716. during the continued injection of the fluidic material 714, the 
bypass valve body 412 is shifted downwanlly reUtive to the gripper upper mandrel 406 thereby 
fluidicly coupling the casing gripper hydraulic ports. 406f and 406h. As a result, the interior passages, 
428a and 440a, of the gripper bodies. 428 and 440. are pressurized thereby displacing the hydraulic slip 
pistons. 432a^32j and 442a^42j, radially outward into engagement with the interior surface of the 
preexisting wellbore casing 716. After the hydraulic slip pistons, 432a-432j and 442a^42j. engage the 
preexisting wellbore casing 716, the continued injection of the fluidic material 714 causes the 
segmented expansion cone including the axially aligned and interleaved cone segments, 600 and 602, to 
be pulled through the overlapping portions of the casings 468 and/or 470 and the preexisting wellbore 
casing by the upward displacement of the pistons, 526, 530. and 536, relative to the preexisting 
wellbore casing. In this manner, the overiapping portions of the casings 468 and/or 470 and the 
preexisting wellbore casing 716 are simultaneously radially expanded and plastically deformed by the 
upward displacement of the segmented expansion cone including the axially aligned and interleaved 
cone segments, 600 and 602. In several alternative embodiments, the hydraulic slip pistons. 432a^32j 
and 442a-442j. are displaced radially outward into engagement with the interior surface of the casings 
468 and/or 470 and/or the preexisting wellbore casing 716. 

101781 In an exemplary embodiment, the bypass valve body 412 is shifted downwardly relative to 
the gripper upper mandrel 406 by lowering the casing gripper locking dogs. 424a and 424b, using the 
support member 402 to a position below the unexpanded portions of the casings 468 and/or 470 into the 
radially expanded and plastically deformed portions of the casings. The ends of the casing gripper 
locking dogs. 424a and 424b. may then pivot outwardly out of engagement with the outer annular 
recess 406d of the gripper upper mandrel 406 and then are displaced downwardly relative to the gripper 
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upper mandrel, along with the bypass valve body 412, due to the downward longitudinal force provided 
by the compressed spring 418. As a result, the bypass valve body 412 is placed in the neutral position 
illustrated in Fig. 25h. The casing gripper locking dogs, 424a and 424b, are then displaced upwardly 
relative to the casing gripper upper mandrel 406 using the support member 402 thereby impacting the 
casing gripper locking dogs witli the interior diameter of the unexpanded portion of the casings 468 
and/or 470. As a result, the casing gripper locking dogs, 424a and 424b, are displaced downwardly, 
along with the bypass valve body 412. relative to the casing gripper upper mandrel 406 until the ends of 
the casing gripper locking dogs pivot radially inwardly into engagement with the outer annular recess 
406€ of the casing gripper upper mandrel thereby positioning the bypass valve body in an active 
position, as illustrated in Fig. 34a, in which the casing gripper hydraulic ports, 406f and 406h, are 
fluidicly coupled. 

10179] In an alternative embodiment, the bypass valve body 4 12 is shifted downwardly relative to 
the gripper upper mandrel 406 by raising the casing gripper locking dogs, 424a and 424b, to a position 
above the casing 468 using the support member 402 thereby permitting the ends of the casing gripper 
locking dogs to pivot radially outward out of engagement with the outer annular recess 406d of the 
gripper upper mandrel 406. The ends of the casing gripper locking dogs, 424a and 424b, are then 
displaced downwardly relative to the gripper upper mandrel, along with the bypass valve body 412, due 
to the downward longitudinal force provided by the compressed spring 4 1 8, into engagement with the 
outer annular recess 406e of the casing gripper upper mandrel thereby positioning the bypass valve 
body in an active position, as illustrated in Fig. 34a, in which the casing gripper hydraulic ports, 406f 
and 406h, are fluidicly coupled. 

[01801 In an exemplary embodiment, the process of pulling the segmented expansion cone 
provided by pulling the interleaved and axially aligned cone segments, 600 and 602, upwardly through 
the overlapping portions of the casings 468 and/or 470 and the preexisting wellbore casing 716 is 
repeated by repeatedly stroking the pistons, 526, 530, and 536, upwardly by repeatedly a) injecting the 
fluidic material 714 to pressurize the apparatus 400 thereby displacing the segmented expansion cone 
upwardly, b) depressurizing the apparaUis by halting the injection of the fluidic material, and then c) 
lifting the elements of the apparatus upwardly using the support member 402 in order to properly 
position the pistons for another upward stroke. 

[0181] Referring to Figs. 35a-351, in an exemplary embodiment, during the operation of the 
apparatus 400, the segmented expansion cone provided by the interleaved and axially aligned cone 
segments, 600 and 602, may be collapsed thereby moving the cone segments out of axial alignment by 
injecting a ball plug 718 into the apparatus using the injected fluidic material 714 through the passages 
402a, 404a. 406a, 454a, 450a, 456a, 458a, 476a, 484a, 522a, 529a, 534a, 544a, 554a, 566a, and 588a 
into sealing engagement with the end of the emergency releasing sleeve 622. The continued injection 
of the fluidic material 714 following the sealing engagement of the ball plug 718 with the end of the 
emergency releasing sleeve 622 will apply a downward longitudinal tensile force to the lower mandrel 
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610. As a result, as illustrated and described above with reference to Fig. 30a, when the downward 
tensile longitudinal force is initially applied to the lower mandrel 610 relative to cone mandrel 588, the 
lower mandrel, the locking dog retainer sleeve 614, and the locking ring retainer 618 are displaced 
downwardly relative to the cone mandrel 588 when the applied tensile force is sufficient to release the 
locking ring 620 from engagement with the lock ring groove 588d. As illustrated in Fig. 30b, if the 
applied downward tensile longitudinal force is sufficient to release the locking ring 620 from 
engagement with the lock ring groove 588d, the lower mandrel 610, the locking dog retainer sleeve 
614, and the locking ring retainer 61 8 are displaced downwardly relative to the cone mandrel 588 
thereby displacing the annular recess 614a of the lockmg dog retainw sleeve downwardly relative to the 
locking dogs 616. As a result, the locking dogs 61 6 are released from engagement with the locking dog 
grooves 588h of flie cone mandrel 588 thereby permitting the lower cone segments 602, the lower cam 
604, and the lower cone retainer 606 to be displaced downwardly relative to the cone mandrel 588. 

(0182) As illustrated in Fig. 30c, fiirther downward displacement of the lower mandrel 610 then 
causes the torsion locking pin 612 to engage and displace the release housing 608 downwardly relative 
to the cone mandrel 588 thereby displacing the locking dogs 616, the lower cone retainer 606, the lower 
cam 604, and the lower cam segments 602 downwardly relative to die cone mandrel. As a result, the 
lower cone segments 602 and the tower cam 604 are displaced downwardly out of axial alignment with 
the upper cam 598 and the upper cam segments 600 thereby collapsing the segmented expansion cone. 
Furthermore, the downward displacement of the locking dog retainer sleeve 614 also displaced the 
locking ring retainer 61 8 and the locking ring 620 downwardly relative to the cone mandrel 588 tiiereby 
relocating the locking ring from the lock ring groove 588d to the lock ring groove 588e. In this manner, 
the now position of the lower cone segments 602 and the lower cam 604 are thereby releasably ftxed 
relative to the cam mandrel 588 by tiie locking ring 620. 

(0183) Referring now to Fig. 36a, an exemplaiy embodiment of the operation of the pressure 
balance piston 624 during an exemplary embodiment of the operation of the apparatus 400 will now be 
described. In particular, after the dart 704 is positioned and seated in the passage 646a of the lower 
mandrel 646. the operating pressure within the passage 622c will increase. As a resuh, the (^)erating 
pressure wiAin the passages 622a will increase dierd)y increasing the operating pressures within the 
passages, 588f and 588g. of tfie cone mandrel 588, and widiin an annulus 720 defined between the cone 
mandrel 588 and lower mandrel 610. The operating pressure vrithin the anaulus 720 acts upon an end 
face of the jwessure balance piston 624 thereby applying a downward longitudinal force to the cone 
mandrel 588. As a result, the cone mandrel 588 and the locking dog retainer sleeve 614 could 
inadvertently be displaced away fitMn each other in opposite directions during the pressurization of the 
interior passages of the apparatus 400 caused by the placement of the dart 704 in the passage 646a of 
the lower mandrel 646 thereby potentially collapsing die segmented expansion cone including the 
interleaved and axially aligned cone segments, 600 and 602. Thus, the pressure balance piston 624, in 
an exemplary embodiment, neutralizes the potential effects of the pressurization of the interior passages 
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of the apparatus 400 caused by the placement of the dart 704 in the passage 646a of the lower mandrel 

646. 

[0184] Referring now to Fig. 36b, an exemplary embodiment of the operation of the pressure 
balance piston 624 during another exemplary embodiment of the operation of the apparatus 400 will 
now be described. In particular, during Ae placement of the ball 71 8 within the passage 622c of the 
releasing sleeve 622. the interior passages of the apparatus 400 upstream from the ball are pressurized. 
However, since the ball 7 1 8 blocks the passage 622c die passage 622a is not pressurized. As a result, 
the pressure balance piston 624 does not apply a downward longitudinal force to die cone mandrel 588. 
As a result, the pressure balance piston 624 does not interfere with the collapse of die segmented 
expansion cone including the interleaved and axially aligned cone segments. 600 and 602. caused by 
the placement of the ball 718 within the mouth of die passage 622c of the release sleeve 622. 
101851 An apparatus for radially expanding and plastically deforming an expandable tubular 
member has been described that includes a float shoe adapted to mate with an end of the expandable 
tubular member, an adjustable expansion mandrel coupled to the float shoe adapted to be controllably 
expanded to a larger outside dimension for radial expansion of Ae expandable tubular member or 
collapsed to a smaller outside dimension, an actuator coupled to tlie adjustable expansion mandrel 
adapted to controllably displace the adjustable expansion mandrel relative to the e.xpandable tubular 
member, a locking device coupled to the actaator adapted to controllably engage the expandable tubular 
member, and a support member coupled to the locking device. 

(01861 A method for radially expanding and plastically deforming an expandable tubularmember 
within a borehole has been described tiiat includes positioning an adjustable expansion mandrel wiUiin 
the expandable tubular member, supporting the expandable tubular member and tiie adjustable 
expansion mandrel witfiin the borehole, towering die adjustable expansion mandrel out of die 
expandable tubular member, increasing tfw outside dimension of die adjustable expansion mandrel, and 
displacing the adjustable expansion mandrel upwardly relative to die expandable tubular member n 
times to radially expand and plastically deform n portions of the expandable tubular member. 
101871 A method for forming a mono diameter wellbore casing has been described tiiat includes 
posHioning an adjustable expansion mandrel widiin a first expandable tubular member, supporting die 
first expandable tubular member and die adjustable expansion mandrel widiin a borehole, lowering die 
adjustable expansion mandrel out of die first expandable tubular member, increasing die outside 
dimension of die adjustable expansion mandrel, displacing the adjustable expansion mandrel upwardly 
relative to die first expandable tubular member m times to radially expand and plastically deform m 
portions of die first expandable tubular member widiin the borehole, positioning die adjustable 
expansion mandrel widiin a second expandable tubular member, supporting die second expandable 
tubular member and the adjustable expansion mandrel within the borehole in overlapping relation to the 
first expandable tubular member, lowering the adjustable expansion mandrel out of die second 
expandable tubular member, increasing die outside dimension of die adjustable expansion mandrel, and 
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displacing the adjustable expansion mandrel upwardly relative to the second expandable tubular 
member n times to radially expand and plastically deform n portions of the second expandable tubular 
member within the borehole. 

[0188] An apparatus for radially expanding and plastically deforming an expandable tubular 
member has been described that includes a float shoe adapted to mate with an end of the expandable 
tubular member, an adjustable expansion mandrel coupled to the float shoe adapted to be controllably 
expanded to a larger outside dimension for radial expansion of the expandable tubular member or 
collapsed to a smaller outside dimension, an actuator coupled to the adjustable ejqpansion mandrel 
adapted to controllably displace the adjustable expansion mandrel relative to the expandable tubular 
member, a locking device coupled to the actuator adapted to controllably engage the expandable tubular 
member, a support member coupled to the locking device, and a sealing member for sealingly engaging 
the expandable tubular member adapted to define a pressure chamber above the adjustable expansion 
mandrel during radial expansion of the expandable tubular member. 

(01891 A method for radially expanding and plastically defonning an expandable tubular member 
within a borehole has been described that includes positioning an adjustable expansion mandrel within 
the expandable tubular member, supporting the expandable tubular member and the adjustable 
expansion mandrel within the borehole, lowering the adjustable expansion mandrel out of the 
expandable tubular member, increasing the outside dimension of the adjustable expansion mandrel, 
displacing the adjustable expansion mandrel upwardly relative to the expandable tubular member n 
times to radially expand and plastically deform n portions of the expandable tubular member within the 
borehole, and pressurizing an interior region of the expandable tubular member above the adjustable 
expansion mandrel during the radial expansion and plastic deformation of the expandable tubular 
member within the borehole. • 

101901 A method for forming a mono diameter wellbore casing has been described that includes 
positioning an adjustable expansion mandrel witliin a first expandable tubular member, supporting the 
first expandable tubular member and the adjustable expansion mandrel within a borehole, lowering the 
adjustable expansion mandrel out of the first expandable tubular member, increasing the outside 
dimension of the adjustable expansion mandrel, displacing tlie adjustable e:q)an5ion mandrel upwardly 
relative to the first expandable tubular member m times to radially expand and plastically deform m 
portions of the first expandable tubular member within the borehole, pressurizing an interior region of 
the first expandable tubular member above the adjustable ^pansion mandrel during the radial 
expansion and plastic deformation of the first expandable tubular member within the borehole, 
positioning the adjustable expansion mandrel within a second expandable tubular member, supporting 
the second expandable tubular member and the adjustable expansion mandrel within the borehole in 
overlapping relation to the fu^st expandable tubular member, lowering the adjustable expansion mandrel 
out of the second expandable tubular member, increasing the outside dimension of the adjustable 
expansion mandrel, displacing the adjustable expansion mandrel upwardly relative to die second 
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expandable tubular member n times to radially expand and plastically deform n portions of the second 
expandable tubular member within the borehole, and pressurizing an interior region of the second 
expandable tubular member above the adjustable expansion mandrel during the radial expansion and 
plastic deformation of the second expandable tubular member within tlie borehole. 
101911 An apparatus for drilling a borehole within a subtOTanean formation and then radially 
expanding and plastically deforming an expandable tubular member within the drilled borehole has 
been described that includes a float shoe adapted to mate with an end of the expandable tubular 
member, a drilling member coupled to the float shoe adapted to drill the borehole, an adjustable 
expansion mandrel coupled to the float shoe adapted to be controllably expanded to a larger outside 
dimension for radial expansion of the expandable tubular member or collapsed to a smaller outside 
dimension, an actuator coupled to the adjustable expansion mandrel adapted to controllably displace the 
adjustable expansion mandrel relative to the expandable tubular member, a locking device coupled to 
the actuator adapted to controllably engage the expandable tubular member, and a support member 
coupled to the locking device. 

[0192] A method for drilling a borehole within a subterranean formation and then radially 
expanding and plastically deforming an expandable tubular member within the drilled borehole has 
been described that includes positioning an adjustable expansion mandrel within the expandable tubular 
member, coupling a drilling member to an end of the expandable tubular member, drilling the borehole 
using the drilling member, positioning the adjustable expansion mandrel and the expandable tubular 
member within the drilled borehole, lowering the adjustable expansion mandrel out of the expandable 
tubular member, increasing the outside dimension of the adjustable expansion mandrel, and displacing 
the adjustable expansion mandrel upwardly relative to the expandable tubular member n times to 
radially expand and plastically deform n portions of the expandable tubular member within the drilled 
borehole. 

[01931 A method for forming a mono diameter wellbore casing within a borehole has been 
described that includes positioning an adjustable expansion mandrel within a first expandable tubular 
member, coupling a drilling member to an end of the first expandable tubular member, drilling a first 
section of the borehole using the drilling member, supporting the first expandable tubular member and 
the adjustable expansion mandrel within the drilled first section of the borehole, lowering the adjustable 
expansion mandrel out of the first expandable tubular member, increasing the outside dimension of the 
adjustable expansion mandrel, displacing the adjustable expansion mandrel upwardly relative to the 
first expandable tubular member m times to radially expand and plastically deform m portions of the 
first expandable tubular member within the drilled first section of the borehole, positioning the 
adjustable expansion mandrel within a second expandable tubular member, coupling the drilling 
member to an end of the second expandable tubular member, drilling a second section of the borehole 
using the drilling member, supporting the second expandable tubular member and the adjustable 
expansion mandrel within the borehole in overlapping relation to the first expandable tubular member 
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within the second drilled section of the borehole, lowering the adjustable expansion mandrel out of the 
second expandable tubular member, increasing the outside dimension of the adjustable expansion 
mandrel, and displacing the adjustable expansion mandrel upwardly relative to the second expandable 
tubular member n times to radially expand and plastically deform n portions of the second expandable 
tubular member within the drilled second section of the borehole. 

(0194) An apparatus for drilling a bor^ole within a subterranean formation and then radially 
expanding and plastically deforming an expandable tubular member within the drilled borehole has 
been described «iat includes a float shoe adapted to mate with an end of the expandable tubular 
member, a drilling member coupled to the float shoe adapted to drill the borehole, an adjustable 
expansion mandrel coupled to the float shoe adapted to be controllably expanded to a larger outside 
dimension for radial expansion of the expandable tubular member or collapsed to a smaller outside 
dimension, an actuator coupled to the adjustable expansion mandrel adapted to controllably displace the 
adjustable expansion mandrel relative to the expandable tubular member, a locking device coupled to 
the actuator adapted to controllably engage the expandable tubular member, a support member coupled 
to the locking device, and a sealing member for sealing engaging the expandable tubular member 
adapted to defme a pressure chamber above the adjustable expansion mandrel during the radial 
expansion of the expandable tubular member. 

10195] A method for drilling a borehole within a subterranean formation and then radially 
expanding and plastically deforming an expandable tubular member within the drilled borehole has 
been described that includes positioning an adjustable expansion mandrel within the expandable tubular 
member, coupling a drilling member to an end of the e.xpandable tubular member, drilling the borehole 
using the drilling member, positioning the adjustable expansion mandrel and the expandable tubular 
member within the drilled borehole, lowering the adjustable expansion mandrel out of the expandable 
tubular member, increasing the outside dimension of the adjustable expansion mandrel, displacing the 
adjustable expansion mandrel upwardly relative to the expandable tubular member n times to radially 
expand and plastically deform n portions of the expandable tubular member within the drilled borehole, 
and pressuring an interior portion of the expandable tubular member above the adjustable expansion 
mandrel during the radial expansion and plastic deformation of the expandable tubular member within 
the drilled borehole. 

101961 A method for forming a mono diameter wellbore casing within a borehole has been 
described that includes positioning an adjustable expansion mandrel within a first expandable tubular 
member, coupling a drilling member to an end of the first expandable tubular member, drilling a first 
section of the borehole usmgthe drilling member, supporting the fust expandable tubular member and 
the adjustable expansion mandrel within the drilled first section of the borehole, lowering the adjustable 
expansion mandrel out of the first expandable tabular member, increasing the outside dimension of the 
adjustable expansion mandrel, displacing the adjustable expansion mandrel upwardly relative to the 
first expandable tubular member m times to radially expand and plastically deform m portions of the 
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first expandable tubular member within the drilled first section of the borehole, pressuring an interior 
portion of the first expandable tubular member above the adjustable expansion mandrel during the 
radial expansion and plastic deformation of the first expandable tubular member within the first drilled 
section of the borehole, positioning the adjustable expansion mandrel within a second expandable 
tubular member, coupling the drilling member to an end of the second expandable tubular member, 
drilling a second section of the borehole using the drilling member, supporting the second expandable 
tubular member and the adjustable expansion mandrel within the borehole in overiapping relation to the 
first expandable tubular member within the second drilled section of tlie borehole, lowering the 
adjustable expansion mandrel out of the second expandable tubular member, increasing the outside 
dimension of the adjustable expansion mandrel, displacing the adjustable expansion mandrel upwardly 
relative to the second expandable tubular member n times to radially expand and plastically deform n 
portions of the second expandable tubular member within the drilled second section of the borehole, 
and pressuring an interior portion of the second expandable tubular member above the adjustable 
expansion mandrel during the radial expansion and plastic deformation of the second expandable 
tubular member within tiie drilled second section of the borehole. 

[0197] An apparatus for radially expanding and plastically deforming an expandable tubular 
member has been described that includes a float shoe adapted to mate with an end of the expandable 
tubular member, a first adjustable expansion mandrel coupled to the float shoe adapted to be 
controUably expanded to a first larger outside dimension for radial expansion of the expandable tubular 
member or collapsed to a first smaller outside dimension, a second adjustable expansion mandrel 
coupled to the first adjustable expansion mandrel adapted to be controllably expanded to a second 
larger outside dimension for radial expansion of the expandable tubular member or collapsed to a 
second smaller outside dimension, an actuator coupled to the first and second adjustable expansion 
mandrels adapted to controllably displace the first and second adjustable expansion mandrels relative to 
the expandable tubular member, a locking device coupled to the actuator adapted to controllably engage 
Ihe expandable tubular member, and a support member coupled to the locking device. The first larger 
outside dimension of the first adjustable expansion mandrel is larger than the second larger outside 
dimension of the second adjustable expansion mandrel. 

10198] A metiiod for radially expanding and plastically defoiming an expandable tubular member 
within a borehole has been described that includes positioning first and second adjustable expansion 
mandrels within the expandable tubular member, supporting the expandable tubular member and the 
first and second adjustable expansion mandrels within tiie borehole, lowering the firet adjustable 
expansion mandrel out of the expandable tiibular member, increasing the outside dimension of the first 
adjustable expansion mandrel, displacing the first adjustable expansion mandrel upwardly relative to 
the exTmidable tubular member to radially expand and plastically deform a lower portion of tfie 
expandable tubular member, displacing the first adjustable expansion mandrel and the second 
adjustable expansion mandrel dovrawardly relative to the expandable tubular member, decreasing the 
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outside dimension of the first adjustable expansion mandrel and increasing the outside dimension of the 
second adjustable expansion mandrel, and displacing the second adjustable expansion mandrel 
upwardly relative to the expandable tubular member to radially expand and plastically deform portions 
of the expandable tubular member above the lower portion of the expandable tubular member. The 
outside dimension of the fu^ adjustable expansion mandrel is greater than the outside dimension of the 
second adjustable expansion mandrel. 

101991 A method for forming a mono diameter wellboie casing has been described that includes 
positioning first and second adjustable expansion mandrels within a fust expandable tubular member, 
supporting the first expandable tubular member and the first and second adjustable expansion mandrels 
within a borehole, lowering the first adjustable expansion mandrel out of the first expandable tubular 
member, increasing the outside dimension of the first adjustable expansion mandrel, displacing the first 
adjustable expansion mandrel upwardly relative to the first expandable tubular member to radially 
expand and plastically defoim a lower portion of the first expandable tububr member, displacing the 
fiist adjustable expansion mandrel and the second adjustable expansion mandrel downwardly relative to 
the first expandable tubular member, decreasing the outside dimension of the first adjustable expansion 
mandrel and increasing the outside dimension of the second adjustable expansion mandrel, displacing 
the second adjustable expansion mandrel upwardly relative to the first expandable tubular member to 
radially expand and plastically deform portions of tiie first expandable tubular member above the lower 
portion of the expandable mbular member, positioning first and second adjustable expansion mandreb 
within a second expandable mbular member, supporting the first expandable tubular member and the 
firet and second adjustable expansion mandrels within the borehole in overlapping relation to the first 
expandable tubular member, lowering the first adjustable expansion mandrel out of the second 
expandable tubular member, increasing the outside dimension of the first adjustable expansion mandrel, 
displacing tlie first adjustable expansion mandrel upwardly relative to the second expandable tubular 
member to radially expand and plastically deform a lower portion of the second expandable tubular 
member, displacing the first adjustable expansion mandrel and the second adjustable expansion mandrel 
downwardly relative to the second expandable tubular member, decreasing the outside dimension of the 
first adjustable expansion mandrel and increasmg the outside dimension of the second adjustable 
expansion mandrel, and displacing the second adjustable expansion mandrel upwardly relative to the 
second expandable tubular member to radially expand and plastically deform portions of the second 
expandable tubular member above the lower portion of die second expandable tubular member. The 
outside dimension of the fust adjustable expansion mandrel is greater than the outside dunension of the 
second adjustable e}q)ansion mandrel. 

[0200] An apparatus for radially expandmg and ptastically deforming an expandable tubular 
member has been described that includes a float shoe adapted to mate with an end of the expandable 
tubular member, a first adjustable expansion mandrel coupled to the float shoe adapted to be 
controllably expanded to a fiist larger outside dimension for radial expansion of the expandable tubular 
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member or collapsed to a first smaller outside dimension, a second adjustable expansion mandrel 
coupled to the first adjustable expansion mandrel adapted to be controliably expanded to a second 
larger outside dimension for radial expansion of the expandable tubular member or collapsed to a 
second smaller outside dimension, an actuator coupled to the first and second adjustable expansion 
mandrels adapted to controliably displace the first and second adjustable expansion mandrels relative to 
the expandable tubular member, a locking device coupled to the actuator adapted to controliably engage 
the expandable tubular member, a support member coupled to the locking device, and a sealing member 
for sealingly engaging the expandable tubular adapted to define a pressure chamber above the first and 
second adjustable expansion mandrels during the radial expansion of the expandable tubular member. 
The first larger outside dimension of the first adjustable expansion mandrel is larger than the second 
larger outside dimension of the second adjustable expansion mandrel. 

[0201] A method for radially expanding and plastically defonming an expandable tubular member 
within a borehole has been described that includes positioning first and second adjustable expansion 
mandrels within the expandable tubular member, supporting the expandable tubular member and the 
first and second adjustable expansion mandrels within the borehole, lowering tlie first adjustable 
expansion mandrel out of the expandable tubular member, increasing the outside dimension of the first 
adjustable expansion mandrel, displacing the first adjustable expansion mandrel upwardly relative to 
the expandable tubular member to radially expand and plastically deform a lower portion of the 
expandable tubular member, pressurizing an interior region of the expandable tubular member above 
the first adjustable expansion mandrel during the radial expansion of the lower portion of the 
expandable tubular member by the first adjustable expansion mandrel, displacing the first adjustable 
expansion mandrel and the second adjustable expansion mandrel downwardly relative to the 
expandable tubular member, decreasing the outside dimension of the first adjustable expansion mandrel 
and increasing the outside dimension of the second adjustable expansion mandrel, displacing the second 
adjustable expansion mandrel upwardly relative to the expandable tubular member to radially expand 
and plastically deform portions of the expandable tubular member above the lower portion of the 
expandable tubular member, and pressurizing an interior region of the expandable tubular member 
above the second adjustable expansion mandrel during the radial expansion of the portions of the 
expandable tubular member above the lower portion of the expandable tubular member by the second 
adjustable expansion mandrel. The outside dimension of the first adjustable expansion mandrel is 
greater than the outside dimension of the second adjustable expansion mandrel. 
[0202] A method for forming a mono diameter wellbore casing has been described that includes 
positioning first and second adjustable expansion mandrels within a first expandable tubular member, 
supporting the first expandable tubular member and the first and second adjustable expansion mandrels 
within a borehole, lowering the fu^t adjustable expansion mandrel out of the first expandable tubular 
member, increasing the outside dimension of the first adjustable expansion mandrel, displacing the first 
adjustable expansion mandrel upwardly relative to the first expandable tubular member to radially 
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expand and plastically deform a lower portion of tiie first expandable tubular member, pressurizing an 
interior region of the first expandable tubular member above the first adjustable expansion mandrel 
during the radial expansion of the lower portion of the first expandable tubular member by tlie first 
adjustable expansion mandrel, displacing the first adjustable expansion mandrel and the second 
adjustable expansion mandrel downwardly relative to the first expandable tubular member, decreasing 
the outside dimension of the first adjustable expansion mandrel and increasing the outside dimension of 
the second adjustable expansion mandrel, displacing the second adjustable expansion mandrel upwardly 
relative to the first expandable tubular member to radially expand and plastically deform portions of the 
first expandable tubular member above the lower portion of the expandable tubular member, 
pressurizing an interior region of the first expandable tubular member above the second adjustable 
expansion mandrel during the radial expansion of the portions of the first expandable tubular member 
above the lower portion of the first expandable tubular member by the second adjustable expansion 
mandrel, positioning first and second adjustable expansion mandrels within a second expandable 
tubular member, supporting the first expandable tubular member and the first and second adjustable 
expansion mandrels within the borehole in overlapping relation to the first expandable tubular member, 
lowering the first adjustable expansion mandrel out of the second expandable tubular member, 
increasing the outside dimension of the first adjustable expansion mandrel, displacing the first 
adjustable expansion mandrel upwardly relative to the second expandable tubular member to radially 
expand and plastically deform a lower portion of the second expandable tubular member, pressurizing 
an interior region of the second expandable tubular member above the first adjustable expansion 
mandrel during the radial expansion of the lower portion of the second expandable tubular member by 
the first adjustable expansion mandrel, displacing the first adjustable expansion mandrel and the second 
adjustable expansion mandrel downwardly relative to the second expandable tubular member, 
decreasing the outside dimension of the first adjustable expansion mandrel and increasing the outside 
dimension of the second adjustable expansion mandrel, displacing the second adjustable expansion 
mandrel upwardly relative to the second expandable tubular member to radially expand and plastically 
deform portions of the second expandable tubular member above the lower portion of the second 
expandable tubular member, and pressurizing an interior region of the second expandable tubular 
member above the second adjustable expansion mandrel during the radial expansion of the portions of 
the second expandable tubular member above the lower portion of the second expandable tubular 
member by the second adjustable expansion mandrel. The outside dimension of the first adjustable 
expansion mandrel is greater than the outside dimension of the second adjustable expansion mandrel. 
[02031 An apparatus for radially expanding and plastically defonming an expandable tubular 
member has been described that includes a support member, a locking device coupled to the support 
member and releasably coupled to the expandable tubular member, an adjustable expansion mandrel 
adapted to be controllably expanded to a larger outside dimension for radial expansion and plastic 
deformation of the expandable tubular member or collapsed to a smaller outside dimension, and an 
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actuator coupled to the locking member and the adjustable expansion mandrel adapted to displace the 
adjustable expansion mandrel upwardly through the expandable tubular member to radially expand and 
plastically deform a portion of the expandable tubular member. In an exemplary embodiment, the 
apparatus further includes a gripping assembly coupled to the support member and the actuator for 
controllaWy gripping at least one of the expandable tubular member or another tubular member. In an 
exemplary embodiment, the apparatus further includes one or more cup seals coupled to the support 
member for sealingly engaging the expandable tubular member above the adjustable expansion 
mandrel. In an exemplary embodiment, the apparatus fhrther includes an expansion mandrel coupled to 
the adjustable expansion mandrel, and a float collar assembly coupled to the adjustable expansion 
mandrel that includes a float valve assembly and a sealing sleeve coupled to the float valve assembly 
adapted to be radially expanded and plastically deformed by the expansion mandrel. 
(02041 A method for radially expanding and plastically deforming an expandable tubular member 
within a borehole has also been described that includes supporting the expandable tubular member, an 
hydraulic actuator, and an adjustable expansion mandrel within the borehole, increasing the siz« of the 
adjustable expansion mandrel, and displacing the adjustable expansion mandrel upwardly relative to the 
expandable tubular member using the hydraulic actuator to radially expand and plastically defomi a 
portion of the expandable tubular member. In an exemplary embodiment, the method further includes 
reducing the size of the adjustable expansion mandrel after the portion of die expandable tubular 
member has been radially expanded and plastically deformed. In an exemplaor embodiment, the 
method further includes fluidicly sealing the radially expanded and plastically deformed end of the 
expandable tubular member after reducing the size of the adjustable expansion mandrel. In an 
exemplary embodiment, the method further includes permitting the position of the expandable tubular 
member to float relative to the position of the hydraulic actuator after fluidicly sealing the radially 
expanded and plastically deformed end of the expandable tubular member. In an exemplaiy 
- embodiment, the method further includes injecting a hardenable fluidic sealing material into an annulus 
between the expandable tubular member and a preexisting structure after permitting the position of the 
expandable tubular member to float relative to the position of the hydraulic actuator. In an exemplary 
embodiment, the method further includes increasing the size of the adjustable expansion mandrel after 
permitting the position of the expandable tubular member to float relative to the position of the 
hydraulic actuator. In an exemphny embodiment, the method fiirther includes displacing the adjustable 
expansion cone upwardly relative to the expandable tubular member to «dially expand and plastically 
deform another portion of the expandable tubular member. In an exemplary embodiment, the method 
fiirther includes if the end of the other portion of the expandable tubular member overlaps with a 
preexistmg structure, then not permitting the position of the expandable tubular member to float relative 
to the position of the hydraulic actuator, and displacing the adjustable expansion cone upwardly relahve 
to the expandable tubular member using the hydraulic actuator to radially expand and plastically 
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defonn the end of the other portion of the expandable tubular member that overlaps with the preexisting 
structure. 

[0205] A method for foiming a mono diameter wellbore casing within a borehole that includes a 
preexisting wellboie casing has been described that includes supporting the expandable tubular 
member, an hydraulic actuator, and an adjustable expansion mandrel within the borehole, increasing the 
size of the adjustable expansion mandrel, displacing die adjustable expansion mandrel upwardly 
relative to the expandable tubular member using Ae hydraulic actuator to radially expand and 
plastically deform a portion of the expandable tubular member, and displacing the adjustable expansion 
mandrel upwarfly relative to the expandable tubular member to radiaUy expand and plastically defonn 
the remaining portion of the expandable tubular member and a portion of the preexisting wellbore 
casing that overlaps widi an end of the remaining portion of the expandable tubular member. In an 
exemplary embodiment, the method further includes reducing the size of the adjustable expansion 
mandrel after the portion of the expandable tubular member has been radially expanded and plastically 
deformed. In an exemplary embodiment, the method fiirther includes fluidicly sealing the radially 
expanded and plastically deformed end of the expandable tubular member after reducing the size of the 
adjustable expansion mandrel. In an exemplary embodiment, the method fiirther includes permitting 
the position of the expandable tubular member to float relative to the position of the hydraulic actuator 
after fluidicly sealing the radially expanded and plastically deformed end of the expandable tubular 
member. In an exemplary embodiment, the method further includes injecting a hardenable fluidic 
sealmg material into an annulus between the expandable tubular member and the borehole after 
permitting the position of die expandable tubular member to float relative to the position of the 
hydraulic actuator. In an exemplary embodiment, the method further includes increasing the size of the 
adjustable expansion mandrel after permitting the position of the expandable tubular member to float 
relative to die position of the hydraulic actuator. In an exemplary embodiment, the method further 
includes displacing the adjustable expansion cone upwardly relative to the expandable tubular member 
to radially expand and plastically defonn the remaining portion of the expandable tubular member. In 
an exemplaiy embodunent. the method fiirther includes not permitting the position of the expandable 
tubular member to float relative to the position of the hydraulic actuator, and displacing the adjustable 
expansion cone upv«»«lly relative to the expandable tubular member using die hydraulic actuator to 
radially expand and plastically deform die end of the remainmg portion of die expandable tubular 
member dwt overlaps with tbt preexisting wellbore casing after not permitting the position of die 
expandable tubular member to float relative to die position of die hydraulic actuator. 
102061 It is understood tiat variations may be made in die foregoing widiout departing from the 
scope of die invention. For example, the teachings of die present illustrative embodiments may be used 
to provide a wellbore casing, a pipeline, or a structural support. Furthermore, die elements and 
teachings of die various illustrative embodiments may be combined in whole or in part in some or all of 
die illustrative embodiments. In addition, die expansion surfaces of die upper and lower cone 
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segments, 600 and 602, may include any form of inclined surface or combination of inclined surfaces 
such as, for example, conical, spherical, elliptical, and/or parabolic that may or may not be faceted. 
Finally, one or more of the steps of the methods of operation of the exemplary embodiments may be 
omitted and/or performed in another order. 

[0207J Although illustrative embodiments of the invention have been shovwi and described, a wide 
range of modification, changes and substitution is contemplated in the foregoing disclosure. In some 
instances, some features of the present invention may be employed wifliout a corresponding use of the 
other features. Accordingly, it is appropriate that the appended claims be construed broadly and in a 
manner consistent with the scope of the invention. 
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1 . An apparatus for radially expanding and plastically deforming an expandable tubular member, 
comprising: 

a float shoe adapted to mate with an end of the expandable tubular member; 

an adjustable expansion mandrel coupled to the float shoe adapted to be controllably 

expanded to a largpr outside dimension for radial expansion of the expandable 

tubular member or collapsed to a smaller outside dimension; 
an actuator coupled to the adjustable expansion mandrel adapted to controllably 

displace the adjustable expansion mandrel relative to the expmidable tubular 

member; 

a locking device coupled to the actuator adapted to controllably engage the expandable 

tubular member; and 
a support member coupled to the locking device. 

2. A method for radially expanding and plastically deforming an expandable tubular member 
within a borehole, comprising: 

positioning an adjustable expansion mandrel within the expandable tubular member, 
supporting the expandable tubular member and the adjustable expansion mandrel within the 
borehole; 

lowering the adjustable expansion mandrel out of the expandable tubular member; 

increasing the outside dimension of the adjustable expansion mandrel; and 

displacing the adjusUble expansion mandrel upwardly relative to the expandable tubular 

member n times to radially expand and plastically deform n portions of the expandable 

tubular member. 

3 A method for forming a mono diameter wellbore casing, comprising: 

positioning an adjustable expansion mandrel within a first expandable tubular member, 
supporting the first expandable tubular member and the adjustable expansion mandrel within a 
borehole; 

lowering the adjustable expansion mandrel out of the first expandable tubular member, 

increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the first expandable tobular 

member m times to radially expand and plastically deform m portions of the first 

expandable tubular member within the borehole; 
positioning the adjustable expansion mandrel within a second expandable tubular member. 
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supporting the second expandable tubular member and the adjustable expansion mandrel within 

the borehole in overlapping relation to the first expandable tubular member, 
lowering the adjustable expansion mandrel out of the second expandable tubular member, 
increasing the outside dimension of the adjustable expansion mandrel; and 
displacing the adjustable expansion mandrel upwardly relative to the second expandable tubular 
member n times to radially expand and plastically deform n portions of the second 
expandable tubular member within the borehole. 

4. An apparatus for radially expanding and plastically deforming an expandable tubular member, 

comprising: 

float shoe adapted to mate with an end of the expandable tubular member; 
djustable expansion mandrel coupled to the float shoe adapted to be conttollably 
expanded to a larger outside dimension for radial expansion of the expandable 
tubular member or collapsed to a smaller outside dimension; 
actuator coupled to the adjustable expansion mandrel adapted to controllably 
displace the adjustable expansion mandrel relative to the expandable tubular 
member; 

a locking device coupled to the actuator adapted to controllably engage the expandable 

tubular member, 
a support member coupled to the locking device; and 

a sealing member for sealingly engaging the expandable tubular member adapted to 
define a pressure chamber above the adjustable expansion mandrel during 
radial expansion of the expandable tubular member. 

5. A method for radially expanding and plastically deforming an expandable tubular member 

within a borehole, comprising: 

positioning an adjustable expansion mandrel within the expandable tubular member, 
supporting the expandable tubular member and the adjustable expansion mandrel within the 
borehole; 

lowering the adjustable expansion mandrel out of the expandable tubular member, 

increasing tfie outside dimension of the adjustable ejqwnsion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the expandable tubular 

member n times to radially expand and plastically deform n portions of the expandable 

tubular member within the borehole; and 
pressurizing an interior region of the expandable tubular member above the adjustable 

expansion mandrel during the radial expansion and plastic deformation of the 

expandable tubular member within the borehole. 
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6. A metliod for forming a mono diameter wellbore casing, comprising: 

positioning an adjustable expansion mandrei within a first expandable tubular member; 
supporting the first expandable tubular member and the adjustable expansion mandrel within a 
borehole; 

lowering the adjustable expansion mandrel out of the first expandable tubular member, 

increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the first expandable tubular 

member m times to radially expand and plastically deform m portions of the first 

expandable tubular member within the borehole; 
pressuriang an interior region of the first expandable tubular member above the adjustable 

expansion mandrel during the radial expansion and plastic deformation of the first 

expandable tubular member within the borehole; 
positioning the adjustable expansion mandrel within a second expandable tubular member; 
supporting the second expandable tubular member and die adjustable expansion mandrel within 

the borehole in overlapping relation to the first expandable tubular member; 
lowering the adjustable expansion mandrel out of the second expandable tubular member; 
increasing tlie outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the second expandable tubular 

member n times to radially expand and plastically deform n portions of the second 

expandable tubular member within the borehole; and 
pressurizing an interior region of the second expandable tubular member above the adjustable 

expansion mandrel during the radial expansion and plastic deformation of the second 

expandable tubular member within the borehole. 

7. An apparatus for drilling a borehole within a subterranean formation and then radially 
expanding and plastically deforming an expandable tubular member within the drilled borehole, 
comprising: 

a float shoe adapted to mate with an end of the expandable tubular member; 

a drilling member coupled to the float shoe adapted to drill the borehole; 

an adjustable expansion mandrel coupled to the float shoe adapted to be controllably 

expanded to a larger outside dimension for radial expansion of the expandable 

tubular member or collapsed to a smaller outside dimension; 
an actuator coupled to the adjustable expansion mandrel adapted to controllably 

displace the adjustable expansion mandrel relative to the expandable tubular 

member; 
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a locking device coupled to the actuator adapted to controllably engage the expandable 

tubular member; and 
a support member coupled to the locking device. 

8. A method for drilling a borehole within a subterranean formation and then radially expanding 
and plastically deforming an expandable tubular member within the drilled borehole, comprising: 

positioning an adjustable expansion mandrel within the expandable tubular member; 

coupling a drilling member to an end of the expandable tubular member; 

drilling the borehole using the drilling member, 

positioning the adjustable expansion mandrel and the expandable tubular member within the 
drilled borehole; 

lowering the adjustable expansion mandrel out of the expandable tubular member, 

increasing the outside dimension of the adjustable expansion mandrel; and 

displacing the adjustable expansion mandrel upwardly relative to the expandable ttibular 

member n times to radially expand and plastically deform n portions of the expandable 

tubular member within ihe drilled borehole. 

9. A method for forming a mono diameter wellbore casing within a borehole, comprising: 
poshioning an adjustable expansion mandrel within a first expandable tubular member; 
coupling a drilling member to an end of the first expandable tubular member; 
drilling a first section of the borehole using the drilling member, 

supporting the first expandable tubular member and the adjustable expansion mandrel within 
the drilled first section of the borehole; 

lowering the adjustable expansion mandrel out of the first expandable tubular member. 

increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the first expandable tubular 
member m times to radially expand and plastically deform m portions of the first 
expandable tubular member within die drilled first section of the borehole; 

positioning the adjustable expansion mandrel within a second expandable tubular member. 

coupling the drilling member to an end of the second expandable tubular member, 

drilling a second section of the borehole using the drilling member; 

supporting the second expandable tubular member and the adjustable expansion mandrel within 
the borehole in overlapping relation to the first expandable tubular member within the 
second drilled section of the borehole; 

lowering the adjustable expansion mandrel out of the second expandable tubular member; 

increasing the outside dimension of the adjustable expansion mandrel; and 
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displacing the adjustable expansion mandrel upwardly relative to the second expandable tubular 
member n times to radially expand and plastically deform n portions of the second 
expandable tubular member within the drilled second section of the borehole. 

1 0. An apparatus for drilling a borehole within a subterranean formation and then radially 
expanding and plastically deforming an expandable tubular member within the drilled borehole, 
comprising: 

a float shoe adapted to mate witfi an end of the expandable tubular member; 

a drilling member coupled to the float shoe adapted to drill the borehole; 

an adjustable expansion mandrel coupled to the float shoe adapted to be controUably 

expanded to a larger outside dimension for radial expansion of the expandable 

tubular member or collapsed to a smaller outside dimension; 
an actuator coupled to the adjustable expansion mandrel adapted to controllably 

displace the adjustable expansion mandrel relative to the expandable tubular 

member; 

a locking device coupled to the actuator adapted to controllably engage the expandable 

tubular member; 
a support member coupled to the locking device; and 

a sealing member for sealing engaging the expandable tubular member adapted to 

define a pressure chamber above the adjustable expansion mandrel during the 
radial expansion of the expandable tubular member. 

11. A method for drilling a borehole within a subterranean formation and then radially expanding 
and plastically deforming an expandable tubular member within the drilled borehole, comprising: 

positioning an adjustable expansion mandrel within the expandable tubular member; 

coupling a drilling member to an end of the expandable tubular member; 

drilling the borehole using the drilling member, 

positioning the adjustable expansion mandrel and the expandable tubular member within the 
drilled borehole; 

lowering the adjustable expansion mandrel out of the expandable tubular member; 

increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the expandable tubular 

member n times to radially expand and plastically deform n portions of the expandable 

tubular member within the drilled borehole; and 
pressuring an interior portion of the expandable tubular member above the adjustable expansion 

mandrel during the radial expansion and plastic deformation of the expandable tubular 

member within the drilled borehole. 
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12. 



A method for forming a mono diameter wellbore casing within a borehole, comprising: 
positioning an adjustable expansion mandrel within a first expandable tubular member; 
coupling a drilling member to an end of the first expandable tubular memben 
drilling a first section of the borehole using the drilling member, 

supporting the first expandable tubular member and the adjusteble expansion mandrel within 

the drilled first section of the borehole 
lowering the adjustable expansion mandrel out of the first expandable tubular member, 
increasing the outside dimension of the adjustable expansion mandrel; 
displacing the adjustable expansion mandrel upwardly relative to the first expandable tubular 
member m times to radially expand and plastically deform m portions of Uie first 
expandable tubular member within the drilled first section of the borehole; 
pressuring an interior portion of the first expandable tubular member above the adjustable 
expansion mandrel during the radial expansion and plastic deformation of the fust 
expandable tubular member within the first drilled section of the borehole; 
positioning the adjustable expansion mandrel within a second expandable tubular member; 
coupling the drilling member to an end of the second expandable tubular member, 
drilling a second section of the borehole using the drilling member; 

supporting the second expandable tubular member and the adjustable expansion mandrel within 
the borehole in overiapping relation to the first expandable tubular member within the 
second drilled section of the borehole; 

lowering the adjustable expansion mandrel out of the second expandable tubular member. 

increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the second expandable tubular 
member n times to radially expand and plastically defonn n portions of the second 
expandable tubular member within the drilled second section of the borehole; and 

pressuring an interior portion of the second expandable tubular member above the adjustable 
expansion mandrel during the radial expansion and plastic deformation of the second 
expandable tubular member within the drilled second section of the borehole. 



13. An apparatus 
comprising: 



for radially expanding and plastically deforming an expandable tabular member, 



float shoe adapted to mate with an end of the expandable tubular member, 
first adjustable expansion mandrel coupled to the float shoe adapted to be 

controllably expanded to a first larger outside dimension for radial expansion 
of the expandable tubular member or collapsed to a first smaller outside 
dimension; 
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a second adjustable expansion mandrel coupled to the first adjustable expansion 
mandrel adapted to be controllably expanded to a second larger outside 
dimension for radial expansion of the expandable tubular member or collapsed 
to a second smaller outside dimension; 

an actuator coupled to die first and second adjustable expansion mandrels adapted to 
controllably displace the first and second adjustable expansion mandrels 
relative to the expandable tubular member; 

a locking device coupled to the actuator adapted to controllably engage die expandable 
tubular member and 

a support member coupled to the locking device; 

wherein the first larger outside dimension of the first adjustable expansion mandrel is 
larger than the second larger outside dimension of the second adjustable 
expansion mandrel. 

14. A method for radially expanding and plastically deforming an expandable tubular member 
widiin a borehole, comprising: 

positioning first and second adjustable expansion mandrels within the expandable tubular 

member; 

supporting the expandable tubular member and the first and second adjustable expansion 

mandrels within the borehole; 
lowering the first adjustable expansion mandrel out of the expandable tubular member, 
increasing the outside dimension of the first adjustable expansion mandrel; 
displacing the first adjustable expansion mandrel upwardly relative to the expandable tubular 

member to radially expand and plastically deform a lower portion of the expandable 

tubular member; 

displacing the first adjustable expansion mandrel and the second adjustable expansion mandrel 

downwardly relative to the expandable tubular member, 
decreasing the outside dimension of the first adjustable expansion mandrel and increasing the 

outside dimension of the second adjustable expansion mandrel; 
displacing die second adjustable expansion mandrel upwardly relative to the expandable tubular 

member to radially expand and plastically deform portions of the expandable tubular 

member above the lower portion of the expandable tubular member; 
wherein the outside dimension of die first adjustable expansion mandrel is greater than the 

outside dimension of the second adjustable expansion mandrel, 

1 5. A method for forming a mono diameter wellbore casing, comprising: 
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positioning first and second adjustable expansion mandrels within a first expandable tubular 
member; 

supporting the first expandable tubular member and the first and second adjustable expansion 

mandrels within a borehole; 
lowering the first adjustable expansion mandrel out of the first expandable tubular member, 
increasing the outside dimension of the first adjustable expansion mandrel; 
displacing the first adjustable expansion mandrel upwardly relative to the first expandable 

tubular member to radially expand and plastically deform a lower portion of the first 

expandable tubular member, 
displacing the first adjustable expansion mandrel and the second adjustable expansion mandrel 

downwardly relative to tiie first expandable tubular member; 
decreasing the outside dimension of the first adjustable e)q)ansion mandrel and increasing the 

outside dimension of the second adjustable expansion mandrel; 
displacing the second adjustable expansion mandrel upwardly relative to the first expandable 

tubular member to radially e>q)and and plastically deform portions of the first 

expandable tubular member above the lower portion of the expandable tubular 

member; 

positioning first and second adjustable expansion mandrels within a second expandable tubular 
member; 

supporting the first expandable tubular member and the first and second adjustable expansion 
mandrels within the borehole in overlapping relation to the first expandable mbular 

member; 

lowering the first adjustable expansion mandrel out of the second expandable tubular member; 

increasing the outside dimension of the first adjustable expansion mandrel; 

displacing the first adjustable expansion mandrel upwardly relative to the second expandable 

tubular member to radially expand and plastically deform a lower portion of the second 

expandable tubular member; 
displacing the first adjustable expansion mandrel and the second adjustable expansion mandrel 

downwardly relative to the second expandable tubular member, 
decreasing the outside dimension of the first adjustable expansion mandrel and increasing the 

outside dimension of the second adjustable expansion mandrel; and 
displacing the second adjustable expansion mandrel upwardly relative to the second expandable 

tubular member to radially expand and plastically deform portions of the second 

expandable tubular member above the lower portion of the second expandable tubular 

member; 

wherein the outside dimension of the first adjustable expansion mandrel is greater tlian the 
outside dimension of the second adjustable expansion mandrel. 
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16. An apparatus for radially expanding and plastically defonning an expandable tubular member, 
comprising: 

a float shoe adapted to mate with an end of the expandable tubular member; 

a first adjustable expansion mandrel coupled to the float shoe adapted to be 

controllably expanded to a first larger outside dimension for radial expansion 
of the expandable tubular member or collapsed to a first smaller outside 
dimension; 

a second adjusuble expansion mandrel coupled to the first adjustable expansion 
mandrel adapted to be controllably expanded to a second larger outside 
dimension for radial expansion of the expandable tubular member or collapsed 
to a second smaller outside dimension; 

an actuator coupled to the first and second adjustable expansion mandrels adapted to 
controllably displace the first and second adjustable expansion mandrels 
relative to the expandable tubular member, 

a locking device coupled to the actuator adapted to controllably engage the expandable 
tubular member, 

a support member coupled to the locking device; and 

a sealing member for sealingly engaging the expandable tubular adapted to define a 
pressure chamber above the first and second adjustable expansion mandrels 
during the radial expansion of the expandable tubular member, 

wherein the first larger outside dimension of the first adjustable expansion mandrel is 
larger than the second larger outside dimension of the second adjustable 
expansion mandrel. 

17. A method for radially expanding and plastically deforming an expandable tubular member 

v/ithin a borehole, comprising: 

positioning first and second adjustable expansion mandrels v/ithin the expandable tubular 

member; 

supporting the expandable tubular member and the first and second adjustable expansion 

mandrels within the borehole; 
lowering the first adjustable expansion mandrel out of the expandable tubular member, 
increasing the outside dimension of the first adjustable expansion mandrel; 
displacing the first adjustable expansion mandrel upwdly relative to the expandable tubular 

member to radially expand and plastically deform a lower portion of the expandable 

tubular member. 
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pressurizing an interior region of the expandable tubular member above the first adjustable 

expansion mandrel during the radial expansion of the lower porHon of the expandable 
tubular member by the first adjustable expansion mandrel; 
displacing the first adjustable expansion mandrel and the second adjustable expansion mandrel 

downwardly relative to the expandable tubular member, 
decreasing the outside dimension of the first adjustable expansion mandrel and increasing the 

outside dimension of the second adjustable expansion mandrel; 
displacing the second adjustable expansion mandi«l upwardly relative to the expandable tubular 

member to radially expand and plastically deform portions of the expandable tubular 

member above the lower pwtion of the expandable tubular member, and 
pressurizing an interior region of the expandable tubular member above the second adjustable 

expansion mandrel during the radial expansion of the portions of the expandable 

tubular member above the lower portion of the expandable tubular member by the 

second adjustable expansion mandrel; 
wherein the outside dhnension of the first adjustable expansion mandrel is greater than the 

outside dimension of the second adjustable expansion mandrel. 

1 8. A method for forming a mono diameter wellbore casing, comprising: 

positioning first and second adjustable expansion mandrels within a first expandable tubular 

member; 

supporting the fii^t expandable tubular member and the first and second adjustable expansion 

mandrels within a borehole; 
lowering the first adjustable expansion mandrel out of the first expandable tubular member, 
increasing the outside dimension of the first adjustable expansion mandrel; 
displacing the first adjustable expansion mandrel upwardly relative to the fiist expandable 

tubular member to radially expand and plastically deform a lower portion of the first 

expandable tubular member; 
pressurizing an interior region of the first expandable tubular member above the first adjustable 

expansion mandrel during the radial expansion of the lower portion of the first 

expandable tubular member by the first adjustable expansion mandrel; 
displacing the first adjustable expansion mandrel and the second adjustable expansion mandrel 

downwardly relative to the first expandable tubular member; 
decreasinglbe outside dimension of the first adjustable expansion mandrel and increasing the 

outside dimension of the second adjustable expansion mandrel; 
displacing the second adjustable expansion mandrel upwardly relative to the first expandable 

tubular member to ladialFy expand and plastically deform portions of the first 
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expandable tubular member above the lower portion of the expandable tubular 
member; 

pressurizing an interior region of the first expandable tubular member above the second 

adjustable expansion mandrel during the radial expansion of the portions of the first 
expandable tubular member above the lower portion of the fust expandable tubular 
member by the second adjustable expansion mandrel; 

positioning first and second adjustable expansion mandrels within a second expandable tubular 
member; 

supporting the first expandable tubular member and the first and second adjustable expansion 
mandrels within the borehole in overlapping relation to the first expandable tubular 
member; 

lowering the first adjustable expansion mandrel out of the second expandable tubular member, 

increasing the outside dimension of the first adjustable expansion mandrel; 

displacing the first adjustable expansion mandrel upwardly relative to the second expandable 

tubular member to radially expand and plastically deform a lower portion of the second 

expandable tubular member; 
pressurizing an interior region of the second expandable tubular member above the first 

adjustable expansion mandrel during the radial expansion of the lower portion of the 

second expandable tubular member by the first adjustable expansion mandrel; 
displacing the first adjustable expansion mandrel and the second adjustable expansion mandrel 

downwardly relative to the second expandable tubular member, 
decreasing the outside dimension of the first adjusuble expansion mandrel and increasing the 

outside dimension of the second adjustable expansion mandrel; 
displacing die second adjustable expansion mandrel upwardly relative to the second expandable 

tubular member to radially expand and plastically deform portions of the second 

expandable tubular member above the lower portion of the second expandable tubular 

member; and 

pressurizing an interior region of the second expandable tubular member above the second 

adjustable expansion mandrel during the radial expansion of the portions of the second 
expandable tubular member above the lower portion of the second expandable tubular 
member by the second acQustable expansion mandrel; 

wherein the outside dimension of the Cist adjustable expansion mandrel is greater than the 
outside dimension of the second adjustable expansion mandrel. 

19. An apparatus for radially expanding and plastically deforming an expandable tubular member. 

comprising: 

a support member; 
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a locking device coupled to the support member and releasably coupled to the 
expandable tubular member; 

an adjustable expansion mandrel adapted to be controllably expanded to a larger 
outside dimension for radia! expansion and plastic deformation of the 
expandable tubular member or collapsed to a smaller outside dimension; and 

an actuator coupled to the locking member and the adjustable expansion mandrel 
adapted to displace the adjustable expansion mandrel upwardly through tlie 
expandable tubular member to radially expand and plastically deform a portion 
of the expandable tubular member. 



20. The apparatus of claim 19, fiuther comprising: 

a gripping assembly coupled to the support member and the actuator for controllably 
gripping at least one of the expandable tubular member or another tubular 
member. 



21. The apparatus of claim 19, further comprising: 

one or more cup seals coupled to the support member for sealingly engaging the 
expandable tubular member above the adjustable expansion mandrel. 



22. The apparatus of claim 1 9, further comprising: 

an expansion mandrel coupled to the adjustable expansion mandrel; and 
a noat collar assembly coupled to the adjustable expansion mandrel comprising: 
a float valve assembly; and 

a sealing sleeve coupled to the float valve assembly adapted to be radially 
expanded and plastically deformed by the expansion mandrel. 

23. A method for radially expanding and plastically deforming an expandable tubular member 

within a borehole, comprismg: 

supporting the expandable tubular member, an hydraulic actuator, and an adjustable expansion 

mandrel within the borehole; 
increasing the size of the adjustable expansion mandrel; and 

displacing the adjustable expansion mandrel upwardly relative to the expandable tubular 
member using tiie hydraulic actuator to radially expand and plastically deform a 
portion of the expandable tubular member. 

24. The metiiod of claim 23 , further comprising: 
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reducing the size of the adjustable expansion mandrel after the portion of the expandable 
tubular member has been radially expanded and plastically deformed. 

The method of claim 24, further comprising: 

fluidicly sealing the radially expanded and plastically deformed end of the expandable tubular 
member after reducing the size of the adjustable expansion mandrel. 

The method of claim 25, further comprising: 

permitting the position of the expandable tubular member to float relative to the position of the 
hydraulic actuator after fluidicly sealing the radially expanded and plastically deformed 
end of the expandable tubular member. 

The method of claim 26, further comprising: 

injecting a hardenable fluidic sealing material into an annulus between the expandable mbular 
member and a preexisting structure after permitting the position of the expandable 
tubular member to floa relative to the position of the hydraulic actuator. 

The method of claim 26, ftulher comprising: 

increasing the size of the adjustable expansion mandrel after permitting the position of the 
(pandable tubular member to float relative to the position of die hydraulic actuator. 



exp 



The method of claim 28, further comprising: 

displacing the adjustable expansion cone upwardly relative to the expandable tubular member 
to radially expand and plastically deform anotlier portion of die expandable tubular 
member. 

The method of claim 29, fiirtho: comprising: 

if the end of the other portion of die expandable tubular member overlaps witii a preexisting 
structure, then 

not permitting die position of the expandable tubular member to float relative 
to die position of the hydraulic actuator, and 

displacing the adjustable expansion cone upwardly relative to die expandable 
tubular member usmg die hydraulic actuator to radially expand and 
plastically deform the end of die other portion of die expandable 
tubular member that overlaps witfi the preexisting structure. 
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A method for forming a mono diameter weUbore casing within a borehole that includes a 

preexisting wellbore casing, comprising: 

supporting the expandable tubular member, an hydraulic actuator, and an adjustable expansion 

mandrel within the borehole; 
increasing the size of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the expandable tubular 
member using the hydraulic actuator to radially expand and plartically deform a 
portion of the expandable tubular member, and 

displacing the adjustable expansion mandrel upwardly relative to the expandable tubular 
member to radially expand and plastically deform the remaining portion of the 
expandable tubular member and a portion of the preexisting wellbore casing that 
overlaps with an end of the remaining portion of the expandable tubular member. 

The method of claim 31, further comprising: 

reducing the size of the adjustable expansion mandrel after the portion of the expandable 
tubular member has been radially expanded and plastically deformed. 

The method of claim 32. further comprising: 

fluidicly sealmg the radially expanded and plastically deformed end of the expandable tubuter 
member after reducing the size of the adjustable expansion mandrel. 

The method of claim 33. further comprising: 

permitting the position of the expandable tubular member to float relaUve to the position of the 
hydraulic actuator after fluidicly sealing the radially expanded and plastically deformed 
end of the expandable tubular member. 

The method of claim 34, further comprising: 

injecting a hardenable fluidic sealing material into an amiulus between the expandable tubular 
member and the borehole after permitting tiie position of the expandable tubular 
member to float relative to the position of the hydraulic actuator. 

The method of claim 34, further comprising: 

increasing the size of the adjustable expansion mandrel after pennitting the position of the 
expandable tubular member to float reUitive to the position of the hydraulic actuator. 



The method of claim 36, further comprising: 
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displacing the adjustable expansion cone upwardly relative to the expandable tubular member 
to radially expand and plastically deform the remaining portion of the expandable 
tubular member. 

The method of claim 37, further comprising: 

not permitting the position of the expandable tubular member to float relative to the position of 
the hydraulic actuator, and 

displacing the adjustable expansion cone upwardly relative to the expandable tubular member 
using the hydraulic actuator to radially expand and plastically deform the end of the 
remaining portion of the expandable tubular member that overlaps with the preexisting 
wellbore casing after not permitting the position of the expandable tubular member to 
float relative to the position of the hydraulic actuator. 
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AMENDED CLAIMS 
[received by the International Bureau on 16 July 2004 (16.07.04); 
original claims 1-38 amended, claims 39-204 added] 

Claims 

Whatisdaimedis: 

1 . An apparatus for radiatiy sanding and piasticany defonning an expandable tubular 
member, comprising: 

a float shoe adapted to mate with an end of the expandable tubular member; 

an adjustable expansion mandnel coupled to the float shoe adapted to be contrtdlably 

expanded to a larger outside dimension for radial expansion of the 

expandable tubular member or collapsed to a sneller outside dimension; 
an actuator coupled to the adjustable expansion mandrel adapted to controllably 

displace the adjustable expansion mandrel relative to the expandable tubular 

member; 

a locking deWce coupled to the actuator adapted to oontrolidbiy engage the 

expandable tubular member, and 
a support member coupled to the toddng device, 

2. A method for radially expanding and plastically defenming an expandable tubular 
member within a borehole, comprising: 

positioning an adjustable expansion mandrel vrfthin the expandable tubular member; 
supporling the e::pandabte tubular member and the adjustable expansion mandrel 
within the borehole; 

lowering the adjustable expansion mandrel out of the expandable tubular member; 
increasing the outside dimendon of the adjustable expansion mandrel; and 
displacing the adjustable expansion mandrel upwardly relative to the expandable 

tubular member n times to rediaDy expand and plastically deform n portions of 

the expandable tubular member. 

3. A method for fonming a mono diameter weilbore casing, comprising: 
positioning an adjustable expansion mandrel within a first expandable tubular member, 

supporting the first expandable tubular member and the adjustable expansion 

mandrel vMthfn a borehole; 
lowering the ac$ustable expansion mandrel out of the first expandable tubular 

member; 

increasing the outside dimension of the adjustable expansion mandrel; 
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displacing the acQustable expansion mandrel upwardly relative to the first expandable 
tubular member m times to radially expand and plasBcally deform m portfans 
of the first expandable tubular merriher wfthf n the bonehote; 

poslUonlng the adjustable expansion mandrel vAOim a second expandable tubular 
memben 

supporting the second expandable tubular member and the adjustable expansion 
mandrel within the borehole in overlapping relation to the first expandable 
tubular member; 

lowering the adjustable expansion mandrel out of the second expandable tubular 
.member 

Increasing the outside dimension of the adjustable expansion mandrel; and 
displacing the adjustable expanston mandrel upwardly relative to the second 

expandable tubular menrd>er n times to radially expand and plastically defomi 
n portions of the second expandable tubular member within the borehole. 

4. An apparatus for radially expanding and plasGcelly defonming an expandable tubular 
member, comprising: 

a float shoe adapted to mate with an end of the expandable tubular member, 

an adjustable expansion mandrel coupled to the float shoe adapted to be controllably 

expanded to s larger outside dimension for radial expansion of the 

expandable tubular member or collapsed to a smaller outside dimension; 
an actuator coupled to the adjustable expansion mandrel adapted to controllably 

displaoe the adjustable expansion mandrel relative to the expandable tubular 

member; 

a locking device coupled to the actuator adapted to controllably engage the 

expandable tubular member; 
a support member coupled to the locking device; and 

a sealing member for sealingfy engaging the expandable tubular member adapted to 
define a pressure chamber above the adjustable expansion mandrel during 
radial expar^ion of the exparxlable tubular member. 

5. A method tor radially expanding and plastically defomiing an expandable tubular 
member within a borehole, comprising: 

positioning an adjustoble expanston mandrel wKhln the expandable tubular member, 
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supporting the expandable tubular member and the acQi^tabte expansion mandrel 
within the borehole; 

lowering the edjustabla mansion mandrel out of the expandable tubular member; 

increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the expandable 

tubular member n times to radialty expand and plastically defbmn n portions of 
the expandable tubular member within the borehole; and 

pressurizing an interior region of the expandable tubular member above the 
adjustable expansion mandrel during the radial expansion and plastic 
defomnatlon of the expandable tubular member within the borehole. 

6. A method for fomolng a mono diameter wellbors casing, comprising: 

positioning an adjustable expansion mandrel within a first expandable tubiJar 
member; 

supporting the first expandable tubular member and the adjustable expansion 

mandnal within a borshole; 
lowering the adjustable expansion mandrel out of the first expandable tubular 

member; 

increasing the outside dimension of the adjustable expar^ion mandrel; 

displacing the adjustable expansion mandrel upwanily relatiye to the first expandable 
tubular member m times to radlalii^ expand and plastically defomn m portions 
of the first expandable tubular memt>er within the borehole; 

pressurizing an interior region of the first expandable Uibular member above the 
adjustable expansion mandrel during the radial expansion and plastic 
deformation of the first expandable tubular member within the borehole; 

positioning the adjustable expansion mandrel v^in a second expandable tubular 
member, 

supporting the second expandable tubuler member and the ddjustaA>le expansion 
mandrel within the borehole in overiapping relation to the first expandable 
tubular member, 

lowering the adjustable expansion mandrel out of the second expandable tubular 
member: 

increasing the outside dimension of the adjustable expansion mandrel; 
displacing the adjustable expansion mandrel upwanily reletive to the second 
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expandable tubular member n ttmes to radially expand and plastically deform 
n portions of the second expandable tubular member within the borehole; and 
pressurizing an Interior region of the second expandable tubular member above the 
adjustable expansion mandrel during the radial expansion and plastic 
defonDation of the second expandable tubular member within the borehole, 

7. An apparatus for drilling a borehole within a subterranean formation and then radially 
expanding and plastically defonriing an expandable tubular member within the drilled 
borehole, comprising: 

a float shoe adapted to mate with an end of the expandable tubular member, 
a drilling member coupled to the float shoe adapted to drill the borehole; 
an adjustable expansion mandrd coupled to the float shoe adapted to be controUably 
expanded to a terger outside dimension for radial expansion of the 
expandable tubular member or collapsed to a smaller outside dimension; 
an actuator coupled to the adjustable expansion mandrel adapted to controilably 

displace the ac^uetable expansion mandrel relatK'e to the a^cpandable tubular 
member; 

a locking device coupled to the actuator adapted to oontrollably engage the 

expandable tubular member; and 
a support member coupled to the locking dsvioe. 

8. A method for drilling a borehole vrittiln a subterranean formation and then radially 
expanding and plastically defomilng an expandable tubular member within the drilled 
borehole, comprising: 

positioning an adjustable expansion mandrel vwthin the expandable tubular member, 
coupling a drilling member to an end of the expandable tubular member, 
drilling the borehole using the drilling member, 

positioning the adjustable expansion mandrel and the expandable tubular member 

Within the drilled borehole; 
lowering the acQu^ble expansfon mandrel out of the e)qpandable tubular member, 
increasing the outside dimension of the adjustable expansion mandrel; and 
displadng the adjustable expansion mandrel upwardly relative to the expandable 

tubular member n times to radially expand and plastically defomi n portfons of 
the expandable tubular member within the drilled borehole. 
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9. A method for fomiing a mono diameter wellbore casing vwthln a borohole. 
comprising: 

positioning an adjustable expandon mandrel within a first expandatiie tubular 
member: 

coupUng a drilling member to an end of the first expandable tubular memt)er; 

drilling a first section of the borehole using the drilling member, 

supporting the first expandable tubular member and the adjustable expansion 

mandrel within the drilled first section of the borehole; 
lowering the acflustable expansion mandrel out of the first expandable tubular 

member; 

increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the first expandable 
tubular member m times to radially expand and plastically deform m portions 
of the first expandable tubular member wtthln the drilled first section of the 

borehole; 

positioning the adjustable expansion mandrel within a second expandable tut>ular 
member; 

coupling the drilling member to an end of the second expandable tubular member 
drilling a second secBon of the borehole using the drilling member, 
supporting the second escpandable tubular member and the adjustable e;cpansion 
mandrel v^ln the borehole in o^'eriapping relation to the first expandable 
tubular member within the second drilled section of the borehole; 
towering the adjustable expansion mandrel out of the second expandable tubular 
member; 

increasing the outside dimension of the acyustable expansion mandrel; and 
displacing the adjustable expansion mandrel upwardly relative to the second 

expandable tubular meitiber n times to radially expand and plastically deform 
n portions of the second expandable tubular member within the drilled second 
section of the borehole. 

1 0. An apparatus for drilling a borehole wtthln a subterranean fomiatton and then radially 
expanding and piasticaHy deforming an expandable tubular member within the drilled 
borehole, comprising: 
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a float shoe adapted to mate with an end of the expandable tubular member; 

a drffling member coupled to the float shoe adapted to drill the borehole; 

an adjustable expansion rmndrel ooupled to the float shoe adapted to be oontroitably 

expanded to a larger outside dlmensbn for radial expansion of the 

expandable tubutaf member or oollapsed to a smaller outside dimension; 
an actuator coupled to the adjustable expansion mandrel adapted to contmilably 

dispiaoe the acflustabte expansion mandrel relative to the expandable tubular 

member, 

a loddng device coupled to the actuator adapted to contrdlably engage the 

expandable tubular member; 
a support member coupled to the locking device; and 

a sealing member for sealing engaging the expandable tubular member adapted to 
define a pressure diamber above the adjustable expansion mandrel during 
the radial expansion of the expandable tubular member. 

11. A method for drilling a borehote within a subterranean formation and then radially 
expanding and plastically deforming an expandable tubular member within tt\e driUed 
borehole, comprising: 

posttiontng an adjustable expansion marulrel within the expandable tubular member; 
coupRng a drilling member to an end of the expandable tubular member: 
dnlling the borehole using the driRing member, 

positioning the adQustabie expansion mandrel and the expandable tubular member 
within the drilled borehole: 

lowering the adjustable expansion mandrel out of the expandable tubular member, 

increasing the outside dimension of the adjustable mansion mandrel; 

displacing the ac^ustable expansion mandrel upwardly relative to the expandable 

tubular member n times to radially expand and plastically deform n portions of 
the expandable tutHilar member within the drilled borehole; and 

pressuring an Interior portion of the expandable tubular member above the adjustable 
expansion mandrel during the radial expansim and plastic defomnation dl the 
expandable tubular member within the driUed borehole, 

12. A method for forming a mono diameter wellbore casing within a borehole, 
comprising: 
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positioning an adjustable expansion mandrd Within a first expandable tubular 
nnemt>en 

coupling a drilling member to an end of the first expandable tubular member, 

drilling a first section of the borehole using the drilling mwiber, 

supporting the first expandable tubular member and the adjustable expansion 

mandrel within the drOted first section of the borehole; 
lowering the adjustable expansion mandrel out of the first expandable tubular 

memben 

increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the first expandable 
tubular member m times to radially expand and plasQcaUy deform m portions 
of the first expandable tubular member within the drilled first section of the 
Isorehole; 

pressuring an interior portion of the first expandable tubular member above the 
adjustable expansion mandrel during the radial expansion and plastic 
deformation of the first S3q>andable tubular member within the first drilled 
section of the borehole; 

positioning the adjustable expansion mandrel within a second expandable tubular 
memben 

coupling the drilling member to an end of the second expandable tubular member, 

drilling a second section erf the borehole using the drilling member; 

supporting the second expandable tubular member and the adjustable expansion 
mandrel within the borehole In overiapping relation to the first expandable 
tubular member within the second drilled section of the borehole; 

lowering the adjustable expansion mandrel out of the second expandable tubular 
member, 

increasing the outside dimension of the adjustable expansion mandrel; 
displacing the adjustable expansion mandrel upward^ relative to the second 

expandable tubular member n times to radially expand and plastically deform 

n portions of ttie second expandable tubular member v^i'n the drilled second 

section of the borehole; and 
pressuring an interior portion of the second expandable tubular member above the 

adjusteble expansion mandrel during the radial expansion and plastic 
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def omnatkm of the second ^cpandabie tubular member within the drBled 
second secHon of the borehole. 



13. An apparatus for radially expanding and ptastteady deforming an expandable tubular 
member, comprising: 

a float shoe adapted to mate yM\ an end of the expandable tubular member 
a first adjustable expansion mandrel coupled to the float shoe adapted to be 

oontroUably expanded to a first larger outside dimension for radial expansion 
of tfie expandable tubular member or collapsed to a first smaller outside 
dimension; 

a second adjustable expansion mandrel coupled to tiie first adjustable expansion 
mandrel adapted to be oontroHably expanded to a second larger outside 
dimension for radial expansion of the expandable tubular member or 
collapsed to a second smaller outside dimension; 

an actuator coupled to the first and second adjustable expansion mandrels adapted 
to controllably dteplace the first and second adjustable expansion mandrels 
relative to the expandable tubular member, 

a locking de\rice coupled to the actuator adapted to controllably engage the 
expandable tubular member; and 

a support member coupled to the lockhg device; 

wherein the first larger outside dimension of ti>e first adjustable eqpansion mandrel is 
larger than the second larger outside dimension of the second adjustable 
expansion mandrel. 

14. A method for radially expanding and plastically defonning an expandable tubular 
member within a borehole, comprlBing: 

positioning first and second adjustable expansion mandrels within the expandable 
tubular member; 

supporting the expandable tubular memtier and the first and second adjustable 

expansion mandrels witNn the borehole; 
lowering the first adjustable expansion mandrel out of the expandable tubular 

memben 

increasing the outside dimension of the first adjustable expansion mandrel; 
displacing the first adjustable expansion mandrel upwardly relative to the expandable 
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tubular member to radially expand and plastically deform a lower portion of 

the expandable tubular member; 
displacing the first adjustable expansion mandrel and the second adjuslable 

expansion mandrel downwanjiy relative to the expandable tubular memben 
decreasing the outside dimension of the first adjustable expansion mandrel and 

inoeasfng the outside dimension of the second adjustable expansion 

mandrel; 

displacing the second adjustable expansion mandrel upwardly relative to the 

expandable tubular member to radially expand and plastically deform portions 
of the expandable tubular member above the lower portion of the expandable 
tubular member; 

wherein the outside dimension of the first adjustable expansion mandrel b greater 
than the outside dimension of the second adjuslable expansion mandrel. 

15. A method for fomiing a mono diameter wellbore casing, comprising: 

positioning first and second adjustable e)q?ansfon mandrels within a first ejvpandable 
tubular member; 

supporting the first expandable tubular member and the first and second adjustable 

expansion mandrels wfthin a borehole; 
lowering the first adjietaWs e?<panslon mandrel out of the first expandable tubular 

msmben 

increasing ths outside dimension of the first adfustable s^cpansion mandrel; 
displacing the first adjustable expansion mandrel upwardly relative to the first 

expandable tubular member to radially expand and plastically deforni a lower 

portion of the first expandable tubular member; 
displacing the first adjustable e)4)ansion mandrel and the second adjustable 

expansion mandrel downwardly relative to the first expandable tubular 

member; 

decreasing the outeide dimension of the first adjustable expansion mandrel and 
increasing the outside dimension of the second adjustable eocpansion 
mandrel; 

displacing the second adjustable expansion mandrel upwardly relative to the first 

expandable tubular member to radially expand and plastically deform portions 
of the first expandable tubular member above the lower portion of the 
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expandable tubular member; 
positioning first and second adjustable expansion mandrels within a secxHid 

expandable tubular member; 
supporting tiie first expandable tubular member and the first and second adjustable 

exr>ansion mandrels within ^e borehole m overlapping relation to the first 

expandable tubular member; 
lowering the first adjustable expansion mandrel out of tite second expandable tubular 

member, 

Increasing the outside dimension of the first ad|ustable expandon mandrel; 
displacing the first adlustabie expansbn mandrel upwardly reiath^ to the second 

expandable tubular member to radially expand and plastically deform a lower 

portion of the second expandable tubular memben 
displacing the first adji^t£d>le expansion mandrel and the second adjustable 

expansion mandrel downwardly relative to the second expandable tubular 

member: 

decTBasing the outside dimension of the firEt adjustable expansion mandrel end 
increasing the outside dimension of the second ac^Uustable expansion 
mandrel: and 

displacing the second acQusiable exriansion mandrel upwardly relative to the second 
expandable tubular member to radially expand and plastically defomn portions 
of the second expandable tubular member at»ove the lower portion of the 
second expandable tubular member; 

wherein the outside dimension of the first adjustable expansion mandrel Is greater 
than the outside dimension of the second adjustable expansion mandreL 



16. An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a float shoe adapted to mate with an end of the expandable tubular member; 
a first adjustable expansion mandrel coupled to the float shoe adapted to be 

contmllably expanded to a first larger outside dimension for mdial expansion 
of the expandable tubular member or collapsed to a first smaller outside 
dimension; 

a second adjustable expansion mandrel coupled to the first adlustabie expandon 
mandrel adapted to be conbollably expanded to a second larger outside 
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dimension for radial expansion of the expandable tubular member or 

collapsed to a secxind smaller outside dimension; 
an actuator coupled to the first and second adjustable expansion mandrels adapted 

to controllably displace the first and second adjustable expansion mandrels 

relative to the expandable tubular member; 
a locking device coupled to the actuator adapted to controOably engage the 

expandable tubular memben 
a support member coupled to the loddng device; and 

a sealing member for sealingly engaging the expandable tubular adapted to define a 
pressure chanrtber sbove the first and second adjustable expansion mandrels 
during the radial expansion of the expandable tubular member; 

wherein the first larger outside dimension of the first adjustable expansion mandrel is 
larger than the second larger outside dimensbn of the second adjustable 
expansion mandrel. 

17. A method for radially expanding and plastically deforming an expandable hjbular 
member within a borehole, comprising: 

positioning first and second adjustable expansion mandrels within the expandable 
tubular memben 

supporting the expandable tubular member and the first and second adjustable 

expansion mandrsife \Amhln ihe borehole; 
lowering the first adjustable e;(pansion mandrel out of the expandable tubular 
member. 

Increasing the outside dimension of the first adjustable expansion mandrel; 
displacing the first adjustable expansion mandrel upwardly relatrve to the expandable 

tubular member to radially expand and plasfically deforni a lower portion of 

the expandable tubular member; 
pressurizing an Interior region of the expandable tubular member above the first 

adjustable expansion mandrel during the radial expansion of the lower portion 

of the expandable tubular member fay the first adjustable expansion mandrel; 
displadng the first adjustable expansion mandrel and the second adjustable 

expansion mandrel downwarclly relative to the expandable tubular member; 
decreasing the outside dimension of the first adjustable expansion mandrel and 

increasing the outside dimension of the second adjustable expansion 
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mandrel; 

displacing ttie second adjustable expansion mandrel upvtfardly relative to the 

expandable tubular member to radially expand and plastically deform portions 
of the e)vandabte tubular member above the tower portion of the expandable 
tubular member; and 

pressurizing an interior region of the expandable tubular member above the second 
adjustable expansion mandrel during the radial expansion of the portions of 
the expandable tubular member above the lower portion of the expandable 
tubular member by the second adjustable expansion mandrel; 

wherein the outside dimension of the first acQustable expansion mandnsl is greater 
than the outside dimension of the second adjustable expansion mandrel. 

18. A method for forming a mono diameter wellbore casing, comprising: 

positioning first and second adjustable expansion mandrels within a firct expandable 
tubular member; 

supportino the first e^ipandable tubular member and the first and second adjustable 

expansion mandrels within a borehole; 
lowering the first adjustable expansion mandrel out of the first expandable tubular 

member; 

Increasing the outside dimension of the first acQustable expansion mandrel; 
displacing the firsi adjustable expansion mandrel upwanlly rslettve to tha first 

expandable tubular member to radially' expand and plastically defbnn a lower 

portion of the first expandable tubular member; 
pressurizing an Interior region of the first expandable tubular member above the first 

adjustable expansion mandrel during the radial expansion of the lower portion 

of the first expandable tubular member by the first adjustable expansion 

mandrel; 

displacing the first edjusteble expansion mandrel and the second adjustable 
expansion mandrel downwardly relative to the first expandable tubular 
member; 

decreasing the outside dimension of the first adjustable expansion mandrel and 
Increasing the outside dimension of the second adjustable expansion 
mandrel; 

displacing the second adjustable expansion mandrel upwardly relative to the first 
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expandable tubular memb^to radially expand and plasficaily defonn portions 
of the first expandable tutiular member above ftte lower portion of the 
expandable tubular member; 
pressurizing an Interior region of the first expandable tubular memt>er above the 
second acyustable expansion mandrel during the radial expansion of the 
portions of the first e>q:)andable tubular member above the lower portion of the 
first expandable tubular member by the second ad}ustable expansion 
mandrel; 

positioning first and second adjustable expansion mandrels vkrfthin a second 

^andable tubular member; 
supporting the first expandable tubular member and the first and second adjustable 

expansion mandrels within the borehole in overlapping relation to the first 

expandable tubular member; 
lowering the first adjustable expansion mandrel out of the second expandable tubular 

member; 

increasing the outside dimension of the first adjustable expanston mandrel; 
displacing the first adjustable expansion mandrel upv^rdly relat've to the second 

expandable tubular member to radially expand and plastically deform a lower 

portion of the second ^cpandable tubular member, 
pressurizing an interior region of the second expandable tubular member above the 

first adiusiable expansion mandrel during the rsdial expansion cf ihs lower 

portion of the second expandable tubular member by the first adjustable 

expansion mandrel- 
displacing the first adjustable expansion mandrel and the second adjustable 

expansion mandrel downwardly relative to the second ^cpandable tubular 

member; 

decreasing the outside dimension of the first adjustable expansion mandrel and 
increasing the outside dimension of the second adjustable expansion 
mandrel; 

displacing the second adjustable ^cpansion mandrel upwardly relative to the second 
expandable tubular member to radially expand and plastically deform portions 
of the second expandable tubular nfiember above the lower portion of the 
second expandable tubular member; and 

pressurizing an interior region of the second expandable tubular member above the 
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second acQustable expansion mandrel during the radial expansion of the 
porflons of the second expandable tubular member above the lower portion of 
the second expendable tubular member by the eeoond adjustable expansion 
mandrel; 

whertin the outside dimension of the first adjustable expansion mandrel Is greater 
than the outside dimension of the second adjiBtable expanston mandrel. 

19. An apparatus for radiaOy expanding and plastically deforming an expandable tubular 
member, comprising: 

a support memben 

a locking device coupled to the support member and rsleasabiy coupled to the 
expandable tubular member; 

an adjustable expansion mandrsl adapted to be oontrollably expanded to a larger 
outside dimension for radial expansion and plastic defotmalion of the 
expandable tubular member or collapsed to a smaller outside dimen$k>n; and 

an actuator coupled to the locking member and the adjustable expansion mandrsl 
adapted to displace the adjustable expansion mandrel upwardly thnaugh the 
expandable tubulaf member to radially expand and plastically, defbnn a 
portion of the expandable tubular member. 

20- The apparatus of dalm 1 9, further comprising: 

a gripping assembly coupled to the support member and the actuator for 

controllably gripping at least one of the expandable tubular member or 
^ another tubular member, 

21 . The apparatus of claim 1 9, further comprising: 

one or more cup seals coupled to the support member for seallngly engaging the 
expandable tubular member above the adjustable expansion mandrel. 

22. The apparatus of claim 1 9, further comprising: 

an expansion mandrel coupled to the adjustable e)^ansion mandrel; and 
a float collar assembly coupled to the acQustable expansion mandrel comprising: 
a float valve assembly; and 
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a seafing sleeve coupled to the float valve assembly adapted to be radially 
expanded and plastically deformed by the expansion mandrel. 

23. A method tor radially expanding and plastically deforming an expandable tubular 
member within a borehole, comprising: 

supporting the expandable tubular member, an hydraulic actuator, and an adjustable 

expansion mandrel within the boiehole; 
increasing the size of the adjustable expansion mandrel; and 
displacing the adjustable expansion mandrel upwardly relative to the expandable 

tubular member usbig the hydraulic actuator to radNly expand and plastically 

deform a portton of the expandable tubular member. 

24. The method of daim 23, further comprising; 

reducing the size of the adjustable expansion mandrel after the portion of the 
sxpandabie tubular member has been radially expanded and plastically 
deformed. 

25. The method of daim 24, further comprising: 

fluidicly seafing the radially expanded and plastically deformed end of the expandable 
tubular member after reducing the si2DB of the ac(|ustable expansion mandrel. 
,1 

26. The method of daim 25, further comprising: 

perrnftting the position of the expandable tubular member to float relative to the 

position of the hydraulic actuator after fluidicly sealing the radially expanded 
and plastically deformed end of the expandable tubular member. 

27. The method of daim 26, further comprising: 

Injecting a hardenable fluidfe seaBng material into an annuius between the 

expandable tubular member and a preexisting structure after permitting the 
position of the expandable tubular member to float relative to the position of 
the hydraulic actuator. 

28. The method of daim 26, further comprising: 

increasing the size of the adjustable expansion mandrel after permitting the position 
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of the e3q>dndable tubular member to float relative to the position of the 
hydraulic actuator. 

29. The method of dalm 28, further comprising: 

displacing the adjustable expansion cone upwardly relative to the expandable tubular 
member to radially expand and plastically deform another portbn of the 
expandable tubular member. 

30. The method of daim 29, further comprising: 

If end of the other portion of 4ie expandable tubular member overlaps with a 
preexisting structure, then 

not pemiitting the position of the expandable tubular nnember to float relative 

to tfie position of the hydraulic actuaton arni 
displacing the adjustable expansion oone upwardly relative to the expandable 

tubular member using the hydraulic actuator to nadially expand and 

plastically deform ihs end of the other portion of the expandable . 

tubular member that overlaps with the preexisting structure. 

31 . A method for forming a mono diameter weilfaore casing vrfthin a borehole that 
includes a preexisting weilbore casing, comprising: 

supporting the expandable tubular member, an h>tiraulic aciuator, and an adjustable 
expansion mandrel within the borehole; 

increasing the size of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relathre to the expandable 

tubular member using the hydraulic actuator to radteiliy ^and and plastically 
deform a portion of ttie expandable tubular member, and 

displadng the adjustable expansion rr^ndrei upwardly relative to the expandable 
tubular member to radially expand and plastically deform the nennainrng 
portion of the expandable tubular memt}er and a portion of the pree)dsting 
weilbore casing that overlaps with an end of the remaining portion of the 
expandable tubular member. 

32. The method of daim 31 . further comprising: 

reducing the size of the adjustable expansion mandrel after the portion of the 
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expandable tubular member has been radially expanded and plastically 
deformed. 

33. The method of claim 32, further oompnsing: 

fluididy sealing the radially expanded and plastically defomied end of the expandable 
tubular member after reducing the size of the adjustable expansion mandrel. 

34. The method of daim 33, further comprising: 

permitting the position of flie expandable tubular member to float relative to the 

position of the hydraulic actuator after fluid! dy sealing the radially expanded 
and plastically deformed end of the expandable tubular member. 

35. The method of daim 34, further comprising: 

injecting a hardenable fluidic sealing material into an annulus between the 

expandable tubular member and the borehole after permitting the position of 
ifie expandable tubular member to float relath/e to the position of the hydnaulic 
actuator. 

36. The method of daim 34, further comprising: 

increasing the size of the adjustable expansion mandrel after pemiltting the position 
of the spendable tubular memlder to float relative to thie position of the 
hydraulic actuator, 

37. The method of claim 36, further comprising: 

displadng tiie adjustable expansion cone upwardly relative to the expandable tubular 
member to rad~»lly expand and plastically defonn the remaining portion of ttie 
expandable tiibular mennber. 

38. The method of daim 37, further comprising: 

not permitting the position of the expandable tubular member to float relative to the 
position of the fiydraullc actuator; and 

displacing the adjustable expansion cone upwardly relative to tiie expandable tubular 
member using the hydraulic actuator to radially e)q;>and and plastically deform 
tiie end of tiie remaining portion of the expandable tubular member that 
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C3vertaps with ttid preeodsGng wellbore casing after not pennitQng the position 
of the expandable tubular member to float relative to the position of the 
hydraulic actuator. 

39. An apparatus for radially expanding and plastically defomreng an expandable tubular 
member, comprising; 

a support member; 

an expansion device for radially expanding and plastically defomiing the tubular 

member coupled to the support member end 
an actuator coupled to the support member for displacing the expanston device 

relative to the support member. 

40. The apparatus of daim 39, flirther cornprislng: 

a gripping device lor gripping the tubular member coupled to the support member. 

41 . The apparatus of daim 40, wherein the gripping device comprises a plurality of 
movable gripping elements. 

42. The apparatus of daim 41 , wherein the gripping elements are moveable In a radial 
dirsdion relatK's Id the support member. 

43. The apparatus of claim 39. further comprising: 

a sealing device for sealing an interface with the tubular member coupled to the support 
member. 

44. The apparatus of daim 43, wh^in the seallr^g device seals an annulus defines 
between the support member and the tubular memt>er. 

45. The apparatus of daim 39. further comprising: 

a locking device for locldng the position of the tubidar member relative to the support 
ntember. 

46. The apparatus of daim 45» wtrereln the locldng device comprises: 

a pressure sensor for controllably unioddng the locking device from engagement with the 
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tubular member when the operating pressure wfthin the apparatus exceeds a 
predetermined amount 

47- The apparatus of daim 45, wherein the locking device comprises: 
a position sensor for controllably unlocking the locking device from engagement with the 
tubular member when the position of the actuator exceeds a predetermined amount. 

48. The apparatus of ctedm 39. wherein the expar)sion devioe comprises: 
a support member and 

a ptursrfity of movable expansion elements coupled to the support member. 

49. The apparatus of claim 48. further comprising: 

an actuator coupled to the support member for moving the e;(pansion elements 

between a first position and a second position: 
wherein in the first position, the expansion elements do not engage the tubular 

member; and 

wherein in the second position, the expansion elements engage the tubular member. 

50. The apparatus of claim 49, wherein the expansion elements comprfee: 
a first set of expansbn elements; and 

a second set of e)cpanslon elsments; 

wherein the first set of expansion elements are interleaved v/lth the second set of 
expansion elements. 

61 . The apparatus of cl^m SO, wheneln In the first position, the first set of expansion 
elements are not axtaily alined wrth the second set of expansion elements. 

52- The apparatus of cl^m SO, wherein In the second position, the first set of expansion 
elements are axfally aligned with the second set of expansion elements. 

53. The apparatus of daim 39, wherein the expansion devioe comprises ah adjustable 
expanston device. 

54. The apparatus of daim 39, wherein the expansion device comprises a plurality of 
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expansion devices. 

55. The apparatus of daim 54, wherein at least one of the e)9>ansion devices comprises 
an adjustable e)q;)ansion device. 

56. The apparatus cf cMtn 55» wherein the acQustable expansion device comprises: 
a support member; and 

a plurality of movable expansion eiemants coupled to the support member. 

57. The apparatus of da'vn 56, further comprising: 

an actuator coupled to the support member for movfrg the expansion elements 

* between a first posifion and a second position; 
wherein in the first position, the expansion elements do not engage the tubular 
member; and 

wherein in the second position, ttie expansion elements engage the tubular member. 

58. The apparatus of daim 57, wherein the expansion elements comprise: 
a first set of expansion elements; and 

a second set of expansion elements; 

ivherein the first set of expansion elements are interleaved with the second set of 
expansion elements. 

59. The apparatus of daim 58, wherein in the first position, the first set of expansion 
elements are not axially aligned with the second set of expansion elements. 

60. The apparatus of daim 58, wherein in the second position, the first set of expansion 
elements are axially aligned with the second set of expansion elements. 

61 . An apparatus for radially expanding and plastically deforming an expandable tubular 
member, comprising: 

a support member; 

an expansion device for radially expanding and piasticdily defomning the tubular 

member coupled to the support memban and 
a sealing assembly for sealing an annulus defined between the support member and 
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the tubular member. 

62. The apparatus of dalm 61 , further comprising: 

a gripping device for gripping the tubular member coupled to the support member. 

63. The apparatus of daim 62. v*iereln the gripping device comprises a plurality of 
movable gripping elements. 

64. The apparatus of daim 63, wherein the gripping etemenls are moveable In a radial 
direction relative to the support member. 

65. The apparatus of daim 61 , further comprising: 

a locking device for locking the position of the tubular member relative to the support 
member. 

66. The apparsiius of de'im 65, wherein the locking de\nce comprises: 

a pressure sensor for controUably unlocking the locking device from engagement with the 
tubular member when the operating pressure within *ie apparatus exceeds a 
predetermined amount 

67. The gpparatus of dalm 55, wherein the tocking device comprises: 

a position sensor for conUoliably unlocking the locking device from engagement with the 
tubular member when the position of a portion of the apparatus exceeds a predetennlned 
amount 

68. The apparafajs of daim 61 , further comprising: 

an actuator for displadng the expansion deyAce relative to the support member, 

69. The apparatus of claim 68. wherein the actuator comprises means for transfening 
torsional loads between the support member and the expansion device. 

70. The apparatus of daim 68, wherein the actuator comprises a plurality of pistons 
positioned within corresponding piston chamt)ers. 
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71 . The apparatus of daim 61 . wherein the expansion device comprises: 
a support inember, and 

a plurality of movable expansion elements coupled to the support member 

72. The apparatus of daim 71 , further comprising: 

an achjator coupled to the support member for moving the expansion elements 

between a first position and a $econd position; 
wherein in the first position, the expansion elements do not er>gage the tubular 

member, and 

wherein in the second position, the expansion elements engage the tubular member. 

73. The apparatus of claim 72, wherein the e}9an3lon elements comprise: 
a first set of expansion elements; and 

a second set of expansion elements; 

wherein the first set of expansion elements are interleaved with the second set of 
pension elements. 

74. The apparatus of daim 73, wherein in the first position, the first set of expansion 
elements are not axially aligned with the second set of expansion elements. 

75. The apparatus of daim 73, whereh in the second position, the first set of e?q>ansion 
elements are axially aligned with the second set of expansion elements. 

76. The apparatus of daim 61 . wherein the expansion device comprises an adjustable 
expansion device. 

77. The apparatus of claim 61, wherein the expansion device comprises a plural'rty of 
expansion devices. 

78. The apparatus of daim 77, wherein at least one of the expansion devices comprises 
an adjustable expansion device. 

79. The apparatus of daim 78, wherein the adjustable expansion device comprises: 
a support member, and 
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a plurainy of movable expansion elements coupled to the support member. 

80. The apparatus of dafm 79. further comprising: 

BT) actuator coupled to the support member for moving the expansion elements 

t>etween a first position and a second position; 
wherein in the first position, the expansion elements do not engage the tubular 

member; and 

wherein in the second position, the expansion elements engage the tubular member. 

81 . The apparatus of daim 80, wherein the expansion elements comprise: 
a first set of expansion elements; and 

a second set of expansion dements; 

wherein the first set of expansion elements are interleaved with the second set of 
expansion elements. 

82. The apparatus of claim 81 , wbersin in the first position, the first set of expansion 
elements are not axially aligned with the second set of expansion elements. 

83. The apparatus of claim 81 , wherein in the second position, the first set of 6)q)an5ion 
elements ar$ a^^aily aligned with the second set of expansion elements. 

84. An apparatus for radially expandnig and plastically deforming an expandable tubular 
member, comprising: 

a support member; 

a first expansion device for radially expanding and plastically deforming the tubular 

member coupled to the support memben and 
a second expansion device for radially expanding and plastically deforming the 

tubular member coupled to the support member. 

85. The apparatus of cbim 64. further conprising: 

a gripping device for gripping the tubular member coupled to the support member. 

86. The apparatus of claim 85, wherein the gripping device comprises a plurality of 
movable gripping elements. 
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87. Die apparatus of dalm 86, whertin the gripping elements are moveable !n a radial 
direcfion relative to the support merriber. 

88. The apparatus of daim 84, further comprising: 

a sealing device fbr sealing an interface vfith the tutiular m&mbor coupled to the support 
member. 

69. The apparatus of daim 88, wherein the sealing device seals an annuius defines 
between the support member and the tubular member. 

90. The apparatus of dalm 84, further comprising: 

a locking device fbr locking the position of the tubular member lel^e to the support 
member. 

91 . The apparatus of da^ 90, wherein the locking devloe comprises: 

a pressure sensor for controllably unioddrtg the lodang device from engsgement with the 
tubular memt>er when the operating pressure within the apparatus exceeds a 
predetemiined amount. 

92. The apparatus of daim 90, wherein the ioddng device comprises: 

a position sensor for controllably unlocking the locking device from engagement with the 
tubular member when the position of a portion of the apparatus exceeds a predetemtined 
amount 

93. The apparatus of daim 84, further comprising: 

an actuator for displadng the expansion device relative to the support memt)er. 

94. The apparatus of daim 93, wherein the actuator comprises means for transferring 
torsional toads between the support member and the expansion device. 

95. The apparatus of daim 93, wherein the actuator comprises a plurality of pistons 
positioned within corresponding piston chambers. 
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96. Thd apparatus of daim 84, wherein at least one of the first second expansion devices 
comprise: 

a support member, aruJ 

a plurality of movable expansion elements coupled to the support nnember. 

97. The apparatus of daim 96, further comprising: 

an actuator coupled to the support member for moving the expansion elements 

between a first position and a second position; 
wherein In the first position, the expansion elements do not engage the tubular 

member, and 

wherein in the second position, the expansion elements engage the tubular member. 

98. The apparatus of daim 97. wherein the expansion elements comprise: 
a first set of expansion elements; and 

£ secx>nd set of expansion elements; 

wherein the first set of expansion elsms^ts ars interleaved with the second set of 
expansion elements. 

99. The apparatus of claim 98, wherein in the first position, the first set of expansion 
elements are not a^tially aligned with the second set of expansion elements. 

100. The apparatus of daim 98, virtierein In the second position, the first set of expansion 
elements are axially aligned wKh the second set d expansion elements. 

1 01 . The apparatus of claim 84, wherein at least one of the first arxl second mansion 
devices comprise a plurality of expansion devices. 

102. The apparatus of claim 101 , wherein at least one of the first and second expansion 
device comprise an adjustable expansion device. 

103. The apparatus of daim 102, wherein the adjustable expansion device comprises: 
a support member; and 

a plurality of movable expansion elements coupled to the support member. 
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104. The apparatus of dalm 103, fiather comprising: 

an actuator coupled to the support member for moving the expansion elements 

t)etween a first position and a second position: 
wherain In the first position, the expansion elements do not engage the tubular 

merrd>er,and 

wherein in the second position* the expansion elements engage the tubular member. 

1 05. The apparatus of claim 1 04, wheiein the expansion elements comprise: 
a first set of expansion elements; and 

a second set of expansion elements; 

wherein the first set cf expansion eiemente are interleaved with the second set of 
expansion elements* 

106. The apparatus of daim 105, wherein in the first position, the first set of expansion 
elements are not exiaily aligned with the second set of expansion elements. 

1 07. The apparatus of daim 105, wherein in the second position, the first set of expansion 
elements are axialiy aligned with the second set of expansion elements. 

1 08. An apparatus for radially expanding and plastically' defonnlng an expandable tubular 
member, comprising: 

a support member; 

a gripping device for gripping the tubular member coupled to the support member; 
a sealing device for sealing an Interface with the tubular member coupled to the 
support member; 

a lodging device for locking the positfon of the tubular member relative to the support 

memben 

a first adjustable expansion device for radially expanding and plastically defbmiing 

the tubular member coupled to the support member, 
a second adjustable expansion device for radially expanding and plastically 

deforming the tut>uiar member coupled to the support member, 
a packer coupled to the support member; and 

an actuator for displadng one or mors of the seaRng assembly, first and second 
adjustable expansion devices, and packer relative to the support member. 
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1 09. The apparatus of ciafm 108, wherein the lodking device comprises: 

a pressure sensor for oontrollabfy unlocking the locking device from engagement with the 
tutHiiar member when the operating pressure within the apparatus exceeds a 
predetermined amount 

1 1 0. The apparatus of daim 108, wherein the locking device comprises: 

a position sensor for controllably unlocking the locking device from engagement with the 
tubular member v^en the position cS a portion of the apparatus exceeds a predetermined 
amount. 

111. The apparatus of dafm 106, wherein the gripping device comprises a plurality of 
movable gripping elements. 

1 1 2. The apparatus of dafm 111, wherein the gripping elements are moveable m a radial 
direction relative to the support member. 

113. The apparatus of daim 108, wherein the sealing device seals an annulus defines 
between the support member and the tubular member. 

1 14. The apparatus of daim 108, wherein the actuator compriaes msans fbr transfsning 
torsbnal loads between the support member and the expansbn devtee. 

1 15. The apparatus of daim 108, wherein the actuator comprises a plurality of pistons 
posifoned within corresponding piston chambers. 

116. The apparatus of daim 108, wherein at least one of the adjustable expansion devfces 
comprise: 

a support member; and 

a plurality of movable expansion elements coupled to the support member. 

117. The apparatus of daim 116. further comprising: 

an actuator coupled to the support member for moving the expansion elements 
between a first position and a second posrtkm; 
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Wherein in the first position, the expansion elements do not engage the tubular 
member, and 

wherefn in the second positton. the expansion elements engage the tubular member. 

118. The apparatus of dalm 117, wherein the expanaon elements comprise: 
a first set of expar^n elements; and 

a second set of expansion elements; 

wherein the fir$t set of (expansion elen^nts are Interleaved with the second of 
expansion elements. 

1 1 9. The apparatus of daim 118, wherein In the first position, the first set of expansion 
elements are not axially af^ned with the second set of expansion elements. 

120. The apparatus of daim 118, wherein In the second position, the first set of expansion 
elements are axially aligned with the second set of expansbn elements. 

121 . The apparatus of dafrn 108. wherein at least one of the adjustable expansion devices 
comprise a pturaTity of expansion devices. 

1 22. The apparatus of daim 121 , wherein at least one of the adfusfable expansion devices 
comprise: 

a support member; and 

a plurality of movable expansion elements coupled to the support member. 

123. The apparatus of daim 122, further comprising: 

an actuator coupled to the support member for moving the expansion elements 

t»etween a first position and a second position; 
wherein in the first posftionp the expansion elements do not engage the tubular 

member; and 

wherein In the second position, the expansion elements engage the tubular member. 

124. The apparatus of daim 123. wherein the expansion elements comprise: 
a first set of expansion elements; and 

a second set of expansion elements; 
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wherein the first set of e)cpansion elements are interleaved with the second set of 
expansion elements. 

125. The apparatus of daim 124, wherein in the first position, the frst set of expansion 
elements are not axially aligned with tte second set of expansion elen^ents. 

126. The apparatus of daim 124. wherein in the second position, the first set of expansion 
elements are axially aligned with the second set of expansion elements. 

127. An actuator, comprising; 
a tutiular housing; 

a tubular piston rod movably coupled to and at least partially positioned within the housing; 
a plurality of annular piston chambers defined by the tubular housing and the tubular piston 
n:>d; and 

a pluralify of tubular pistons coupled to the tubular piston rod, each tubular piston movably 
positioned within a corresponding annular piston chamber. 

1 28. The actuator of daim 1 27, fUrther comprising means for transmitting torsional loads 
between the tubular housing and the tubular piston rod. ^ 

129. A method of radially expanding and piastlcaliy deforming an 6;ipandabl£ tubular 
member within a borehole having a preexisting wellbore casing, comprising: 

positioning the tubular member within the borehole in overlapping relation to the 
wellbore casing; 

radially expanding and plastically deforming a portion of the tubular member to form 
a bell section; and 

radially expanding and plastically deforming a portion of the tubular member above 
the bell section comprising a portion of the tubular member that overlaps with 
the wellbore casing; 

wherein the inside diameter of the belt section is greater ttian the inside diameter of 
the radially expanded and plaslicaiiy deformed portion of the tubular member 
above the beH section. 

130. The method of daim 12g. wherein radially expanding and plastically defonning a 
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portion of fhe tubular member to form a bell section comprises: 

positioning an adjustable expansion device within the expandable tubular member, 
supporting the e)qDdndabIe tubular member and the adjustable expansion device 
within the Ijorehole; 

lowering the adjustable expansion device out of the expandable tubular member; 
increasing the outside dimension of the acQustable expansion device; and 
displadng the adjustable expar^ion device upwardly relative to the expandable 

tubular member n tlnras to radially expand and plastically defbnm n portions of 
the expandable tubular member, wherein n is greater than or equal to 1. 

131. A method for radially expanding and plastically deforming an expandable tubular 
member within a borehole, comprising: 

supporting the expandable tubular member, an hydraulic actuator, and an adjustable 

expansion device within the borehole; 
increasing the size of the adjustable expansion device; and 
displacing liie adjustable expansion device upv/andly relative to the expandable 

tubular member using the hydraulic actuator to radially expand and plastically 

deform a portion of the expandable tubular member. 

1 32. The method of dafm 1 31 , further comprising: 

reducing the sizs of the adjuslabb expansion device aftsr the portion of the 
expandable tubular member has been radially expanded and plastically 
deformed. 

133. The method of claim 1 32, further comprising: 

fluldldy sealing the mdlally expanded and plastically defonned end of the expandable 
tubular member after redudng the ske of the adjustable expansion device. 

1 34. The method of dalm 1 33, Hirther comprising: 

permitting the poslflon of the expandable tubular member to float relative to the 

position of the hydraulic actuator after fluldldy sealing the radially expanded 
and plastically deformed end of the expandable tubular member. 
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1 35. The method of daf m 1 34, fialher comprfeing: 

injecting a hardenable fluidic seattng material Into an annulus between the 

expandable tubular member and a preexisting stnicture after permitting the 
position of the expandable tubular member to float refafive to the position of 
the hydraulic actuator. 



136. The method of dalm 134, fUrther comprisir«: 

increasing the size of the adjustable expansion device after permitting the position of 
the expandable tubular member to float relative to the position of the hydraulic 
actuator 



1 37. The method of daim 1 36, further comprising: 

displadng the adjustable expansion cone upwardly illative to the expandable tubular 
member to radially expand and plastically defonn another portion of the 
expandable tubular member. 



1 38. The method of claim 1 37. further comprising: 

If the end of the other portion of the expandable tubular member overtaps with 
a preexisting structure, then 

not permitting the position of the expandabfe tubular member to float 

ralafive to 4he position of the hydraulic actuator, and 
displacing the adjustable expansion cone upwardly relative to the 
expandabfe tubular member using the hydraulic actuator to 
radially expand and plastically deform the end of the other 
portion of the expandable tubular member that overlaps with 
the preexisting structure. 



1 3a A method for fomiing a mono diameter welibore casing within a borehole that 
includes a preexisting welibore casing, comprising: 

supporting the expandable tubular member, an hydraulic actuator, and an adjustable 

expansion device within the borehole; 
Increasing the size of the adjustable expansion device; 
displacing the adjustable expansion device upwardly relative to the expandable 

tubular member using the hydrauHc actuator to radially expand and plastically 
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defonn a portion of the expandable tubular member, and 
displacing the adjustable expansion device upwardly relalive to the expandable 
tubular member to radially expand and plasticaBy deform the remaining 
portion of the expandable tubular member and a portion of the preexisting 
wellbore casing that overlaps with an end of the remaining portion of the 
expandable tubular member, 

140. The method of cJaim 1 39, further comprising: 

reducing the size of the adjustable expansion device after the portion of the 

expandable tubular member has been radially expanded and plastically 
deformed, 

141 . The method of daim 140, further comprtsfrig: 

fluidiciy sealing the radially expanded and pbstically defonned end of the expandable 
tubular menrd>er aft^ reducing the size of the adjustable expansion device. 

142. The method of claim 141 , further comprising: 

permitting the position of the expandable tubular member to float relative to the 

position of the hydraulic actuator after fluididy sealing the radially expanded 
and pisstioaiby defbrmed end of the expandable tubular member. 

143. The method of dalm 142, furttier comprising; 

injecting a hardenable fluidic sealing material into an annulus between the 

expandable tubular member and the t)orehoie after permitting the position of 
the expandable tubular member to float relative to the position of tl>e hydraulic 
actuator. 

144. The method of dalm 1 42, further comprising: 

Increasing the size of the adjustable expansion device after permitting the position of 
the expandable tubular member to float relative to the position of the hydraulic 
actuator. 
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145. The msthod of daim 144. further oomprising: 

displacing the adjustable expansion cone upwardly relative to the expandable tubular 
niember to radially expand and plastically defonn the remaining portion of the 
expandable tubular member. 



146. The method of claim 145, further comprising: 

not p^mitUng the position of the ^cpandebie tubular member to float relative to the 
position of the hydrauOc actuator; and 

dlspladng the adjustable expansion cone upwardly relative to the expandable tubular 
member using the hydraulic actuator to radially expand and plastically defonn 
the end of the remaining portion of the expandable tubular member that 
overlaps wHh the preexisting wellbore casing after not permitting the position 
of the expandable tubular member to float relatfvo to the position of ttie 
hydraulic actuator. 



147. A method of radially expanding and plastically defomning a tubular member, 
comprising: 

positioning the tubular member within a preexisting stmcture; 

radially expanding and plasticaily defomnlng a lower portion of the tutHJlar member to 

fomi a bell section; and 
radially expanding and plastically defomning a pordon of the tubuteir member above 

the fcieli section. 

148. The method of dalm 147, wherein positioning the tubular member within a 
preexisting structure comprises: 

locking the tubular member to an expansion device, 

149. Hie method of daim 148, wherein positioning the tubular member v\Mhln a 
preexisting structure comprises: 

unlodcing the tubular member from an expansion device if the operating pressure 
within the preexisting structure exceeds a predetermined amount. 

1 50. The method of claim 1 48, whenain positioning the tubular memt)er within a 
preexisting structure comprises: 
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unlocking the tubular member fmm an expansion device if the poslUon of an actuator 
coupled to the tubular member exceeds a predetsmnlned amount. 

151 . TTie method of daim 147, wherein radially expanding and plastically deforming a 
lower portion of the tubular member to form a bell section comprises: 

lowering an expansion device out of an end of the tubular meml>en arnJ 
pulling the expansbn device through the end of the tubular member. 

152. The method of dalm 151, wherein lowering an expansion device out of an end of the 
tubular member compriseB: 

lowering the expansion device out of the end of the tubular memben and 
adjusting the size of the expansion dsvice. 

153. The method of dalm 152, wherein the expansion device Is adjustable to a plurality of 
sizes. 

154. The method of dalm 152, wherein the expansion device oomprlses a pluraBty of 
adjustable expansion device 

165. The method of dalm 154, wherein at least one of the adjustable expansion devices is 
ac^ustabls io a plurstllt^' of slz^, 

156. The method of claim 151 , wherein pulling the e>qpanslon device through the end of 
the tubular member comprises: 

gripping the tubular memben and 

pulling an expansion device through an end of the tubular memt>er. 

157- The method of dalm 1 56, wherein gripping the ttrbular member comprises: 
pemiitHng axial displacement of the tubular member In a first direction; and 
not penmitting a)dal displacement of the tubular member In a second direction. 

158. The method of cteilm 156, wherein pulling the expansion device through the end of 
the tubular member comprises: 

pulling the expansion device through the end of the hjbular memt^ using an 
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actuator. 

159. The method of daim 142» wherein radially expanding and plastically deforming a 
portion of the tubular memt)er above the bell section compilses: 

lowering an expansion device out of an end of the tubular member; and 
pulling the expansion device through the end of the tubular member. 

1 60. The method of daim 159, whereb) lowering an expansion device out of an end of the 
tubular member comprises: 

lowering the expansion device out of the end of the tubular memben and 
adjusting the size of the expansion device, 

1 61 . The method of daim 1 60, wherein the expansion device is adjustable to a plurality of 
sizes. 

162. Ths method of daim 160, wherein the expansion dairtce comprises a plurality of 
adjustable expansion devices. 

1 63. The method of daim 1 62, wherein at least one of the adjustable expansion devices Is 
adjustable to a plurality of sl^. 

164. The meiiiod of daim 159. wherein pulling ttie expansion device through the end of 
the tulxjlar member comprises: 

gripping the tubular member; and 

puning an expansion device through an end of the tubular member. 

165. The method of daim 164, wherein gripping the tubular member comprises; 
permitting axial displacement of the tubular member in a first direction; and 
not permitting axial displacement of the tubular member in a second direction. 

1 66. The method of daim 1 64, wherein pulling the expansion device through the end of 
the tubular member comprises: 

pulling the expansion device through the end of the tubular niember using an 
actuator. 
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167. The method of dalm 159, wherein pulitng the expansion device through the end of 
the tubular member comprises: 

pullmg the expansion device through the end of the tutAilar member using fluid 
pressure. 

168. The method of claim 167, wherein pulling the e)43ansion d&sAca through the end of 
the tubular member using fiuM pressure comprises: 

pressurizing an anmiSus within the tubular member above the expansion device. 

169. The method of dalm 147, wherein radially racpanding and plastically deforming a 
portion of the tubular member alx>ve the bell section comprises: 

fluididy sealing an end of the tubular member; and 
pulling the expansion device through the tubular member. 

170. The msthod of dalm 169, vjherein the e>cpanslon device is adjustable. 

171 . The method of daim 170» wherein the expansion defvlca Is adjustable to a plurality of 
stees. 

172. The method of dalm 169, wherein the asvpanslon devic© comprises a plurality' of 
adjustable expansion devices. 

173. The method of claim 172, wherein at least one of the acQusiable expansion devices is 
adjustable to a plurality of sizes. 

174. The method of dalm 169, wherein pulling the expansion device through the end of 
the tubular member comprises; 

gripping the tubular member; and 

pulling an expansion device through an end of the tubular member. 

175. The method of daim 174, when^n pulling the expansion device through the end of 
the tubular member comprises: 

pulling the expansion device through the end of the tubular member using an 
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actuator 

176. The method of claim 169, wherein pulling the expansion device thmugh the end of 
the tubular member comprises: 

pulling the expansion device through the end of the tubular member using fluid 
pressure. 

177. The method of daim 178. wherein puBlng tite expansion device through the end of 
the tubular member using fluid pressure comprises: 

pressurizing an annulus within the tubular member above the expansion device. 

1 78. TTifi method of claim 1 47, wherein radially expanding and plastically deforming a 
portion of the tubular member above ihe bell section comprises: 

overlapping the portion of the tubular member above the bell section wrfth an end of a 

preexisting tubular merriber. and 
pulling an expansion device thnxigh the overlapping portions of the tubular member 

and the preexisting tubular member. 

17g. The method of daim 178, wherein the expansion device is acQustabie. 

1 80. The method or claim 179, wherein the oj^paneJon device $$ adjustable to a pluraBty of 
sizes. 

181 . The method of daim 178, wherein the expansion device comprises a plurality of 
adjustat)le expansion devices. 

182. The method of daim 181, wherein at least one of the adjustable expansion devices is 
adjustable to a plurality of sizes. 

183. The method of daim 178, wherein pulling the expansion device through the 
overlapping portions of the tubular member and the preexisting tubular member comprises: 

gripping the tubular member; and 

pulling the expansion device through the overlapping portions of the tubular member 
and the preexisting tubular member. 
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1 84. The method of claim 1 83, wherein pulling the expansion device through the 
overiapping portfons of the tubular member and the preexisting tubular member comprises: 

pulling the expansion device through the overlapping porttons of the tubular member 
and the preexisting tubular member using an actuator. 

185. The method of daim 178^ wherein pulling the expansion device through the 
overiapping porflons of the tubular member and the preexisting tubular member comprises: 

pulling the expansion device thmugh the overiapping portions of the tubular member 
and the preaxisting tubular member using fluid pressure. 

186. The method of daim 1 85, wherein pulling the expansion device through the 
overlapping portions of the tubular member and the preexisting tubular member using fluid 
pressure comprises: 

pressurizing an annulus within the tubular meml>er above the expansion device. 

1 87. The method of daim 147, further conprislng: 

injeding a hardenable fluidic sealing material into an annulus between the 
expandable tubular merrdl>er and the preexisting structure. 

1 88. A method of infecting a hardensble fluidic sealing maierial into an annulus between s 
tubular member and a preexisting structure, comprising: 

positioning the tubular member into the preexisting structure; 
sealing off an end of the tubular memben 
operating a valve within the end of the tubular member; and 
Injecting a hardenable fluidic sealing material thn^ugh the valve into the annulus 
between the tubular member and the preexisting stmcture. 

1 89. A method of engaging a tubular member, comprising: 
positioning a plurality of elements within the tubular member: and 
bringing the elements into engagement wltti the tubular member. 

190. The method of daim 189, wherein the elements comprise: 
a first group of elements; and 
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a second group of elements; 

wherein the first group of elemente are interleaved with the second group of 
elements. 

191. The method of claim 189, wherein bringing the elemenis into engagement with the 
tuliular member comprises: 

bringmg the elements into axial alignment 

192. The method erf daim 189, wherein bringing the elements Into engagement with the 
tubular member further comprises: 

pivoting the elements. 

193. The method of daim 189, whersln bringing the elements into engagement wHh the 
tubular member further comprises: 

translating the elements. 

194. The method of daim 189, wherein bringing the elements into engagement with the 
tubular member turner comprises: 

pivoting the elements: and 
translating the elements. 

1 95. TUB method of daim 1 89, wherein bringing ttie elemisnts into engagement with the 
tubular member comprises: 

rotating the elements about a common axis. 

196. The method of dafm 189, wherein bringing the elements into engagement with the 
tubular member comprises: 

pivoting the elements about corresponding axes; 

translating the elements; and 

rotating the elements about a comnnon axis. 

1 97. The method of daim 1 89. further comprising: 

preventing the elements from coming Into engagement with the tubular member if the 
inside diameter of the tubular member is less than a predetemiined value. 
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198. The method of claim 1 97, wherein preventing the elements ttom coming into 
engagement with the tubular member If the inside diameter of the tubular member is less 
than a predetemilned value comprises: 

sensing the inside diameter of the tubular member. 

1 99. A locking device for locking a tubular member to a support member, conprislnfl: 
a radlany movable locking device coupled to the support member for engaging an interior 

surfiaoe of the tubular member. 

200. The devtee of daim 199, fOrttier comprising: 

a pressure sensor for controllably unlocking the \ock\r\g device from engagement with the 
tubular member when an operating pressure exceeds a predetermined amount 

201 . The device of daim 1 99, further comprising: 

a position sensor for controllably unlocking the locking device from er^agement vflth the 
tubular memt)er when a position exceeds a predetermined amount 

202. A method of kicking a tubular member to a support member, comprising: 
locking a kicking element In a posWon ihat engages an inferior surfece of the lubulsr 

member. 

203. The method of claim 202, further comprising: 

controllably unlocking the locking element from engagement with the tubular member when 
an operating pressure exceeds a predetermined amount 

204. The method of daim 202, further comprisfrig; 

controllably unlocking the locking element from engagement with the tubular mwnber when 
a position exceeds a predetermined amount 

205. A system for radially expanding and plastically delbmiing an expandable tubular 
member within a borehcrfe, comprising: 

means for posiUoning an adjustable expansion mandrel within the expandable tubular 
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member, 

means for supporting the expandable tubular member and the adjustable expansion 

mandrel within the borehole; 
means Ibr lowering 9te adjustable expan^on mandrel out of the expandable tubular 

member; 

means for Increasing the outside dimension of the adjustable expansion mandrel; 
and 

means for displacing the adjustable expansion mandrel upwardly relative to the 

expandable tubutar nr>ember n times to radially expand and plasQcally deform 
n portions of the expandable tubular member. 

206. A system for fbmiing a mono diameter wellbore casing, comprising: 
positioning an adjustable expansion mandrel within a Ursi expandable tubular memben 
means for supporting the first expandable tubular member and the adjustable 

expan^on mandrel within a borehole; 
means for lowering the adjustable expansion mandrel out of the first expandable 
tubular member; 

means for increasing the outside dimension of the adjustable expansion mandrel; 

means for displadng the adjustable mansion mandrel upwardly relative to the first 
6C4>andabl5i tubular member m times to radiell)' expand and plastically deform 
m portions of tiie first expandable tubular member within the borehole; 

means for positioning the acQustable expansion mandrel within a second expandable 
tubular member, 

means for supporting the second expandable tubular member and the adjustable 
expansion mandrel within the borehole in overlapping reiatfon to the first 
expandable tubular memt)er; 

means for lowering the adjustable expansion mandrel out of the second expandable 
tubular memben 

means for increasing ttie outside dimension of the adjustable expansion mandrel; 
and 

means for displacing the adjustable expansion mandrel upwardly relative to the 

second expandable tubular member n times to radially expand and piasticaliy 
deform n portions of the second expandable tubular member within the 
borehole. 
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207. A system for radially expanding and plastically deforming an expandable tubular 
member within a borehole, comprising: 

means for posltionfng an adjustable expansion mandrel wWifn the ^cpandable tubular 
member: 

means for supporting the expandable tubular member and the ec$ustabie expansion 

mandrel within the borehole: 
means for lowering the acQustable expansion mandrel out of the expandable tubular 

member; 

means for Increasing the outside dimension of the adjustable expansion mandrel; 

means for disptadng the adjustaMe expansion mandrel upwardly reiath/e to the 

expandable tubular member n times to radially expand and plasticaliy deform 
n portions of the expandable tubular member within the borehole; and 

means for pressurizing an Interior region of the dependable tubular member above 
the adjustable exf^nsion mandrel during the radial ^cpanslon and plastic 
deformatim of Oie expandable tubular member wtOiin the borehole. 

208. A system for fbmning a mono diameter wellbore casing, comprising: 

means for positioning an adjustable expansion mandrel within a first expandable 
tiibular member, 

means for supporting the first expandable tubular member and the adjustable 

expansion mandrel within a borehole; 
means for lowering the adjustable eocpansion mandrel out of the first expandable 

tubular member, 

means for increasing the outside dimension of the adjustable expansion mandrel; 

means for displadng tiie adjustable expansion mandrel upwardly relative to the tirst 
expandable tubular member m times to radially expand and plastically deform 
m portions of the first expandable tubular member within the borehole; 

means for pressurizing an interior region of the first expandable tubular member 
above the adjustable expansion mandrel during the radial expansion and 
plastic deformation of the first exparuiable tubular member within the 
tKinehole; 

means for positioning the adjustable expansion mandrel within a second exfiandable 
tubular member; 
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means for supporting the second expandable tubular member and the adjustable 
expansion mandrel within the borehole in overlapping relation to the first 
expandable tubular member, 

means for lowering the adjustable expansion mandrel out of the second expandable 
tubular member, 

means for increasing the outside dimension of the adjustable expansion mandrel; 

means for displacing the ad)ustable expansion mandrel upwardly relative to the 

second expandable tubular member n times to mdiaily expand and plastically 
defomn n portions of the second expandable tubular member within the 
borehole; and 

means for pressurizing an interior region of the second expandable tubular member 
above the adjustable expansion mandrel during the radial expansion and 
plastic deformation of the second expandable tubular member within the 
borehole, 

209. A system for drilling a borehole within a subterranean formation and then radially 
expanding and plastically defonning an expandable tubular member within the drilled 
borehole, comprising: 

means for positioning an adjustable expansion rrendrel within the expandat>le tubular 
member; 

means for coupling a drilling merrier to an end of the expandable tubular member; 
means for drilling the borehole u^ng the drilling member, 

means for positioning the adjustable expansion mandrel and the expandable tubular 

member within Vne drilled borehole; 
means for lowering the adjustable expansion mandrel out of the expandable tubular 

ntemben 

means for increasing the outside dimension of the adjustable expansion mandrel; 
and 

means for displacing the adjustable e^ansion mandrel upwardly relative to the 

expandable tubular member n times to radially expand and plasficaily deform 
n portions of the expandable tubular member within the drilled borehole. 

210. A system for forming a mono diameter wvellbore casing within a borehole, comprising: 
means for positioning an acljustable expansion irmndrel within a first expandable 
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tubular member, 

means for coupDng a drilling membar to an end of the nrst expandable tubular 
member, 

means Ibr drilling a first section of the borehole u^ing the drilling member; 
means for supporting the first expandable tubular member and the adjustable 

expansion marujrel wttiiin the driiled first section of the borehole; 
means for lowering the adjustable expansion mandrel out of the first expandable 

tubular memben 

means for Increasing the outside dimension of the adjustable expansion mandrel; 
means for displadng the adjustable ^cpansion mandrd upwardly relative to the first 

expandable tubular member m times to radially expand and plastically deform 

m portions of the first expandable tubular member within t^te drilled first 

section of the borehole; 
means for positioning the adjustable expansion mandrel within a second expandable 

tubular member; 

means for coupling the drilling member to an ^nd of the second e;q>andable tubular 
member; 

means for drilling a second section of the borehole using the drilling member, 
means for supporting the second expandable tubular member arul the adjustable 
expansion mandrel within the borehole in overlapping relation to the first 
e^cpandable tubular member wKhin the second drilled section of the borehole; 
means for lowering the adjustable expansion mandrel out of the second expandable 
tubular member; 

means for increasing the outside dimension of the adjustable expansion mandrel; 
and 

means for displacing the adjustable expansion mandrel upwardly relative to the 

second expandable tubular member n times to radially expand and plastically 
defbnn n porfions of the second expandable tubular member within the drilled 
second sec&on of the tx^ole. 

21 1 . A system for drilling a borehole within a subterranean formation and then radially 
expanding and plasticaliy deformlr^ an expandable tubular member within the drilled 
borehole, comprising: 

means for portioning an adjustable expansion mandrel witliin the expandable tubular 
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memben 

means for coupling a drilling member to an end of the e)9)andable tubular member, 

means for drilling the borehole using the drilling member, 

means for poslGonlng the adjustable expansion mandrel and the expandable tubular 

member within the drilled borehole; 
means for towering the adjustable expansion mandrel out of the expandable tubular 

member, 

means for Increasing the outside dimension of the adjustabte expansion mandrel; 

means for displacing the adjustable expansion mandrel upwardly reiafive to the 

expandable tubular menAier n times to radially expand and plasfically deform 
n portions of the ^epandable tubular member within the drilled borehole; and 

means for pressurfng an hrterior portion of the expandable tubular mernber above the 
adjustable expansion mandrel during the radial expansion and plastic 
defomiation of the expandable tubular member within the drilled borehdie. 

212. A system for fonning a mono diameter weilbore casing within a borehols, comprising: 
means for positioning an adjustable expansion mandrel vwthin a first expandable 
tubular memben 

means for ooupOng a drilling member to an end of the first expandable tubular 
msmber; 

means for drilling a first section of the borshols using the drilling member, 
means for supporting the first expandable tubular member and tts adjustable 

expansion mandrel within the drilled first section of the borehole; 
means for lowering the adjustable expansion mandrel out of the first expandable 

tubular member; 

means for increasing the outside dimension of the adjustable expansion mandrel; 

means for displacing the adjustable expansion mandrel upwardly relative to tiie first 
expandable tubular member m times to radially expand and plastically defonn 
m portions of the first expandable tubular member within the drilled first 
section of the borehole; 

means for pressuring an interior portion of the first expandable tubular member 
above Ihe adjustable expansion mandrel durir^ the radial expansion and 
plastic deformation of the first expandable tubular member within the first 
drilled section of the borehole; 
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means for positioning the adjustable expansion mandrel within a second expandable 
tubular member; 

means for coupling the drfiUng member to an end of ttie second expandable tubular 
member; 

means for dnlKog a second secUon of the borehole usbng the drilling member; 

means for supporting the second e)q)andable tubular meTTft>er and the adjustable 
mansion mandrel within the borehole in overlapping relation to the first 
expandable tubular member within ttie second drilled section of the borehole; 

means for lowering the adjustable expansion mandrel out of the second expandable 
tubular memb^ 

means for Increasing the outside dimension of the adjustable expansion mandrel; 

means for displacing the adjustable expansion mandrel upwardly relative to the 

second expandable tubular member n times to radially expand and plastically 
defomn n portions of the second expandable tubular member within the drilled 
second secBon of the borehole; and 

means for pressuring an Interior portion of the second expandable tubular member 
above the adjustable expansion mandrel during the radial ^cpansion and 
plastic deformation of the second expandable tubular member w«hin the 
drilled second section of the borehole. 



21 3. A system for radially expanding and plastically defomning an e^qaandabte tubular 
member within a borehole, comprising: 

means for positioning first and second adjustable expansion mandrels within the 

expandal>le tubular member; 
means for supporting the expandable tubular member and the first and second 

adjustable expansion mandrels within the borehole; 
means for lowering the first adjustable expansion mandrel out of the expandable 
tubular member, 

means for increasing the outside dimension of the first adjustable expansion 
mandrel; 

mearis for displacing the first adjustable expansion mandrel upwaniiy relative to the 
expandable tubular merhber to radially expand and plasficaliy deform a tower 
portion of the expandable tubular member; 

means for displacing the first adjustable ex^^nsion mandrel and the second 
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adjustable expansion mandrel dovmwardly relative to the expandable tubular 
member; 

means for decreasing the outside dimension of the first adjustable expansion 
mandrel and increasing ttie outside dimensbn of ttie second adjimtaUe 
expansion mandrel; 

means for displacing the second adjustable expansion mandrel upwardly relative to 
the expandable tubular member to radially expand and plastically deform 
portions of the expandable tubular member above the lower portion of the 
expandable tubular member; 

wherein the outeide dimension of the first adjustable expansion mandrel Is greater 
than the outside dimension of the second adjustable «panslon mandrel. 

214. A system for fomiing a mono diameter wellbore casing, comprising: 

means for positioning first and second adjustable expansion mandrels wHhin afiret 

expandable tubular member; 
means for supporting the first expandable tubular member and the first and second 

adjustable expansion mandrels within a borehole; 
means for lowerir^ the first adjustable expansion mandtBl out of the first expandable 

tubular member, 

means for increasing the outside dimension of the first adjustable expansion 
mandrel; 

means for displacing the first adjustable e:cpansion mandrel upv/ardly relative to the 

first expandable tubular member to radially expand and plastically deform a 

lower portion of the first expandable tubular member; 
means for displacing the first adjustable expansion mandrel and the second 

adjustable expansion mandnei downwardly relative to the first expandable 

tubular member; 

means for decreasing the outside dimension of the first adjustable expansion 
mandrel and Increasing the outside dbnension of the second adjustable 
expansion mandrel; 

means for disptadng the second acQustable expansion mandrel upwardb^ relative to 
the first expandable tubular member to radially expand and plastically defomt 
portions of the first expandable tubular member above the lower portion of the 
expandable tutxiiar memt)er; 
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means for positioning first and $eoond adjustable expansion mandrels within a 

second expandable tubular member, 
means for supporting the first expandable tubular member and the first and second 

adjustable e)q)ansion mandrels within the borehole In overtapping relation to 

the first expandable tubular memlDer; 
means for lowering the first adjustable expansion mandrel out of the second 

expandable tubular member; 
means for increasing the outside dimenston of the first acQustable expansion 

mandrel; 

means for displacing the first adjustable expansion mandrel upwardly relafive to the 
second mpandabia tubular member to radially expand and plasticaliy defbnn 
a lower portion of the second ^qpandable tubular member; 

means for displacing the first adjustable expansion mandrel and the second 

adjustable expansion mandrel downwardly relative to the second expandable 
tubular member; 

means for decreasing the outside dimension of the first adjustable ejqsansion 
mandrel and Increasing the outside dimension of the second adjustable 
expansion nnandrel; and 

means for displacing the second adjustable e?q[>an$ion m^rel upwardly relative to 
the second expandable tubular member to radially expand and plastically 
deform portions of the second es^andabls tubular member above the ICA/ver 
portion of the second expandable tubular n^ben 

wherein the outside dimension of the first adjustable expansion mandrel is greater 
than the outside dimension of the second adjustable expansion mandrel. 

215. A system for radially expanding and plastically deforming an expandable tubular 
member within a borehole, comprising: 

means for positioning first and second adjustable e^qsanslon mandrels within the 

expandable tubular member; 
means for supporting the expandable tubular member and the first and second 

adjustable expansion mandrels within the borehole; 
means for lowering the first adjustable expansion mandrel out of the expandable 
tubular member; 

means for increasing ttie outside dimension of the first adjustable expansion 



AMENDED SHEET (ARTICLE 19) 



wo 2003/042487 



PCT/US20O2/036267 



mandrel; 

means for displacing the first adjustable expansion mandrel upwardly relative to the 

expandable tubular member to radially expand and plastically deform a bwer 

portion of the expandable tubular member, 
means for pressurizing an int^or region of the expandable tubular member at>ave 

the first adjustable expansion mandrel during the radial expansion cf the 

lower portion of the expandable tubular member by the first adjustable 

expansion mandrel; 
means for displacing the first ac^ustable expansion mandrel and the second 

adjustable ^cpanslon mandrel downwardly relative to the expandable tubular 

member; 

means for decreasing the outside dimension of the first adjustable expansion 
mandrel and increasing the outside dimension of the second adjustable 
expansion mandrel; 

means for displacing the second adjustable expansion mandrel upwardly relative to 
the expandable tubular member to radially e)q?and and plastically deform 
portions of the e3iparKiable tubular member above the lower portion of the 
expandable tubular memben and 

means for pressurizing an interior region of the expandable tubular member above 
the second adjustable expansion mandrel during the radial expansion of the 
pc*rtions of the 6?^pandable tubular member above th& Icwer portion of (lie 
e;qDandable tubular member by the second adjustable expansion mandrel; 

wherein the outside dimension of the first adjustable expansion mandrel is greater 
than the outside dimension of the second adjustable expansion mandrel. 

21 6. A system for fomrdng a mono diameter wellbore casing, comprising: 

means for positioning first and second adjustable expansion mandrels within a first 

expandable tubular member, 
means for supporting the first expandable tubular member and the first and second 

adjustable expansion mandrels within a borehole; 
means for lowering the first adDustable expansion mandrel out of the first expandable 

tubular member; 

means for increasing flie outside dimension of the first adjustable e^qsanslon 
mandrel; 
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means for displacing the first adjustable expansion nr^ndrel upwardly relative to the 

first expandable tubular member to radially expand and plastically defomi a 

lower portion of the first expandable tubular member: 
means for pressurizing an interior regbn of the first expandable tubular member 

above the first adjustable expansion mandrel during the radial expansion of 

the lower portion of the first expandable tubular member by the first 

adjustable expansion mandrel; 
means for displacing the first adjustable expansion mandrel and the second 

adjustable expansion mandrel downwardly relative to the first expandable 

tubular member; 

means fbr decreasing the outside dimension of the first adjustable expansion 
mandrel and increasing the outside dimension of the second adjustable 

expansion mandrel: 

means for displacing tiie second adjustable expansion mandrel upwardly relative to 
the first expandable tubular member to radially expand and plastically deform 
portions of the first expandable tubular memt)er above the lower portion of the 
expandable tubular member, 

means for pressurizing an interior regbn of the first expandable tubular member 

above the second adjustable expansion mandrel during the radial expansion 
of the portions of the first expandable tubular member above the lower portion 
of the first erq>andal>Ie tubular member by the second adjustable ©cpansion 
mandrel; 

means for positioning first and second adjustable expansion mandrels within a 

second expandable tubular member^ 
means for supporting the first expandable tubular member and the first and second 

adjustable expansion mandrels within the borehole in overlapping relation to 

the first expandable tubular member, 
means for lowering the first adjustable expansion mandrel out of the second 

expandable tubular memlser, 
means for increasing ttie outside dimension of the first adjustable expansion 

mandrel: 

means for displacing the first adjustable expansion mandrel upwardly relative to the 
second exparniable tubular member to radially expand and plastically deform 
a lower portbn of the second expandable tubular member. 
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means for pressimzing an Interior region of the second expandable tubular member 
above the first adjustable expansion mandrel during the radial expansion of 
the lower portion of the seoond expandable tubular member by the first 
adjustable expansion mandrel; 

means for displacing the first adjustable expansion mandrel and the seoond 

adjustable expansion mandrel downwaitlly relative to the second dependable 
tubular member; 

means for decreasing the outside dimension of the first adjustable expansion 
mandrel and increasing the outside dimension of the seoond adjustable 
expansion mandrel; 

means for displacing the second adjustable e?q)anslon mandrel upwardly relative to 
the second exparKiable tubular member to radially expand and plastically 
defonn portions of the second expandable tubular member above the lower 
portion of the seoond expandable tubular member; and 

means for pressurizing an interior region of the seoond expandable tubular member 
above the seoond edjustable expansion mandrel during the radial expansion 
of the portions of the seoond e^cpandable tubular member above the lower 
portion of the seoond expandable tubular member by the second adjustable 
expansion mandrel; 

wherein the outside dinoension of the first adjustable expansion mandrel is greater 
than the outside dimension of ths seoond adjustable ejspansion mandrel. 

217. A system for radially expanding and plasticaily deforming an expandable tubular 
member within a borehole, comprising: 

means for supporting the expandable tubular member, an hydraulic actuator, and an 

adjustable expansion mandrel within the borehole; 
means for bicreasing the ^ze of the adjustable expansion mandrel; and 
means for displadng the adjustable expansion mandrel upwardly relative to the 
expandable tubular member using the hydraulic actuator to radfeilly expand 
and plasticaliy defonm a portion of the expandable tubular member. 

21 8. The system of daim 21 7, further comprising: 
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means for reducing the sfze of the adjustable expansion mandrel after Ihe portion of 
the expandable tubular member has been radially expanded and plastically 
deformed. 

219. The ^tem of daim 218, further comprising: 

means for fiuidicly seaGhg the radially expanded and plastlcaDy deformed end of the 
expandable tubular member after reducing the size of the adjustable 
expansion mandrel. 

220. The system of daim 21 9, fUrther comprising: 

means for permitUng the posMon of the expandable tubular member to float relative 
to the position of the hydnauitc actuator after fiuidicly sealing the radially 
expanded and plastically deformed end of the expandable tubular men*er 

221 . The system of daim 220, further comprising: 

means for Injecting a terdenable fliddic sealing material into an annulus between the 
expandable tubular member and a preexisting structure after permitting the 
position of the expandable tubular member to float relative to the position of 
the hydraulic actuator. 

222. The system of daim 220. further comprlsfng: 

means for increasing the size of the adjustable expansion mandrel after psrmittlng 
the position of the expandable tubular member to float relative to the position 
of the hydraulic actuator. 

223. The system of daim 222, further comprising; 

means for dlspladng the adjustable expanston cone upwardly rslative to the 

^andable tubular member to radially expand and plastically defonm another 
portion of the expandable tubular memtier, 

224. The system of daim 223, furtha* comprising! 

if fte end of the other portion of the expandable tubular member overiaps with a 
pree)dsting structure, then 

means for not permitting the position of the expandable tubular member to 
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float relative to the posrlion of the hydraulic actuaton and 
means for displacing the adjustable expansion cone upwardly relative to the 
expandable tubular member using the hydraulic actuator to radially 
expand and plastically drfonti the end of the other portion of the 
expandable tubular member that overlaps with the preexisting 
structure. 



225. A system for fbnning a mono diameter weljbore casing within a borehole ttiat 
includes a prrexisting wellbore casing, comprising: 

means for supporting the expandable tubular member, an hydraulic actuator, and an 
adjustable expansion mandrel within the borehole; 

means for increasing the size of tile adji^table expansfon mandrel; 

means for displacing the adjustable expansion m^idrel upwardly relative to the 
expandable tubular member using the hydraulic aciuator to radially expand 
and plastically deform a portion of tiie expandable tubular member; and 

means for displacing the adjustable expansion mandrel upwanlli' relative to tiia 
expandable tubular membsr to radially expand and plastically deform tiie 
remafrifng portion of ttie e)q)andabte tubular member and a portion of ttie 
preexisting wellbore casing that overlaps whh an end of the remaining portion 
of the expandable tubular member. 



226. The system of dalm 225, further comprising: 

means for reducing ttie size of ttie adjustable expansion mandrel after Uie portion of 
flie expandable tubular member has been radially expanded and plastically 
defonmed. 



227. The system of dalm 226, further comprising: 

means for fluldicly sealing tiie radially expanded and plastically deformed end of the 
expandable tubular member after redudng ttie size of the aOQustable 
expansion mandrel. 
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228. The system cf dafm 227, further comprising: 

means for pemiitting the position of the expandable tubular member to float relative 
to the position of the hydraulic actuator after fluidiciy sealing the radially 
expanded and pidsticaily defonned end of the expandable tubular member. 

229. The system of daim 228, further comprising: 

means for injecting a hardenable fluidio sealing material Into an annulus betwveen the 
expandable tubular member and the borehole after pemiitting the position of 
the expandable tubular member to float relaSva to the position of the hydraulic 
actuator. 

230. The system of dalm 228, further comprising: 

means for increasing the size of the adjustable expansion mandrel after permitting 
the position of the expandable tubular member to float relative to the position 
of the hydraulic actuator. 

231 . The system of daim 230. further comprising: 

noeans fbr dispiadng the ad)ustable expansion cone upwardly relative to the 

expandable tubular memtier to radially expand and plasticaliy defbnn the 
remalrung portion of the expandable tubular member. 

232. The s^'stem of daim 231 . further comprising: 

means for not permitting the position of the expandable tubular member to float 
relative to the position of the hydraulic actuator; and 

means for dispiadng the adjustable expansion cone upwardly relative to the 

expandable tubular member using the hydraulic actuator to radially expand 
and plastically deform the end of the remaining portion of the exp^dable 
tubular memtser that overtaps with the preexisting weiibofe casing after not 
permitting the position of the expandable tubular member to float relative to 
the position of the hydraulic actuator. 

233. A system of radially expanding and plastically deforming an expandable tubular 
member within a borehole having a preexisting wellbore casing, comprbing; 
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means for positioning the tubular member wfthtn the borehole In overlapping relation 

to the wellbore casing; 
means for radially expanding and plastioally defomiing a portion of the tubular 

member to fomi a bell section; and 
means for ladially expanding and plasticaDy defomiing a portion of the tubular 

member above the bell section comprising a portion of the tubular member 

that overlaps with the wellbore casing; 
wherein the Inside diameter of the bell section is greater than the Inside diameter of 

the radially expanded and plasticaBy deformed portion of the tubular member 

above the bell section. 

234. The system of daim 233, vrfierein radially expanding and plasticaily defomiing a 
portion of the tubular member to form a betl section comprises: 

means for positioning an adjustable expansion device within the expandable tubular 
member, 

msans for supporting the expandable tubular member and ttie adjustable expansion 

device within the borehole; 
means for lowering the adjustable expansion device out of the expandable tubular 

member, 

means for increasing the outside dimension of the adjustable expansion device; and 
means for dioplsdng the adjusiabis; axpansion device upwanjiy relative to the 

expandable tubular member n tln^s to radially e:;pand and plastically deform 
n portions of the expandable tubular member, wherein n is greater than or 
equal to 1. 

235. A system for radially expanding and plastically defbnning an expandable tubular 
member within a borehole, COTiprisIng: 

means for supporting the expandable tubular member, an hydraulic actuator, and an 

adjustsA}ie expansion device within the borehole: 
means for inaeasing the size of the adjustabte expansion device; and 
means for displadng the adjustable expansion device upwardly relative to the 

expandable tubular member using the hydradic actuator to radially expand 
and plastically deform a portion of the expancfaible tubular member. 
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236. The system of claim 235, further comprising: 

means for reducing the size of the adjustable expansion device after the portion of 
the expandable tubular member has been radially expanded and plasticaily 
defonned. 

237. The system of dalm 238, further comprising: 

means for fluididy sealing the radially expanded and plastically deformed end of the 
e)q}andable tubular member after reducing the size of the adjustatrfe 
expansion devloe* 

238. The system of daim 237, further oomprtsing: 

means for pemntttlng the position of the expandable tubular member to float retative 
to the position of the hydraulic actuator after fluididy sealing the radially 
expanded and plastically d^ormed end of the expandable tubular member. 

239- The system of claim 238, further oomprising: 

means for injecting a hardenable flufdic sealing material into an annulus between the 
expandable tubular member and a pneexisttng stmcture after pefmitOng tiie 
position of the expandable tubular member to float relative to the position of 
the hydraulic actuator. 

240. The system of dalm 238, further comprising: 

means for Increasing the size of the adjustable expansion device after permitting the 
position of the expandable tubular member to float relative to the position of 
the hydraulic actuator. 

241 . The system of daim 240, further comprising: 

means for displadng the adjustable expanston cone upwardly relative to the 

expandable tubular member to radially expand and plastically deforni another 
portion of the expandable tubular member. 

242. The system of daim 241 , fOrth^ comprising: 

if the end of the other portion of Vtte expandable tubular member overlaps yrith 
a preexisting structure, then 
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means for not pemiftMng the po&Vion of the expandable tubular 
member to float relative to the posftion of the hydraulk: 
actuator; and 

means for displacing the adjustable expansion cone upwardly relative 
to the expandable tubular member using the hydrauBc actuator 
to radially expand and plastically defomi the end of the other 
portion of the expandable tubular member that overlaps with 
the preexisting structure. 



243, A system for forming a mono diameter wellbore casing within a borehole that 
Includes a preexisting wellbore casing, comprising: 

means for supporting the expandable tubular member, an hydraulic actuator, and an 
adjustable expansion device within the borehole; 

means for increasing the size of the adjustable expansion device; 

means for displacing the adjustable expansion device upwardly relative to the 

expandable tubular member ueing the hydraulic actuatcM^ to radially ©qjand 
and plastically defomi a portion of the expandable tubular member; and 

means fbr displacing the adjustable expansion device upwardly relative to the 
expandable tubular member to radtelly expand and plastically defomi the 
remaining portion of the expandable tubular mdmber and a portion of the 
prs«e>dsling wellbone csieing that overlaps witfi an end of the retnaining portion 
of the expandable tubular member. 



244, The system of claim 243, further comprising: 

means for reducing the size of the adjustable expansion device after the portion of 
the expandable tubular member has been radially expanded and plastically 
d^brmed. 



245. The system of daim 244, further comprising: 

nreans for fluldldy sealing the radially expanded and plastically defonned end of the 
expandable tubular member after reducing the size of the adjustable 
exparision device. 
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246. The system of dalm 245, further comprising: 

moans for pemnittkig the position of the expandable tubular member to float relative 
to the positiOT of the hydraulic actuator after lluldicly sealing the radially 
expanded and plastically defomied end of the expandable tubular member. 

247. The system of claim 246, further oomprlsing: 

means fbr injecting a hardenable fluldlc seafing material into an annulus between the 
^andable tubular merhber and the borehole after permitting the position of 
the e)q)dndable tubular member to float lelatn/e to the position of the hydraulic 
actuator. 

248. The system of dairn 246, further comprising: 

means for Increasing the bIzb of the adjustable expansion device after penmrtting the 
position of the expandable tubular member to float relative to the position of 
the hydraulic actuator. 

249. The system of claim 248. further comprising: 

means for displacing the adjustable e3qpansion cone upwardly relative to the 

expendable tubular member to radialty expand and plastically deform the 
remainbig portion of the expandable tubular memb^. 

250. Hie system of claim 249, further comprising: 

means fbr not permitting the position of the expandable tubular member to float 
relath^e to the position of the hydraiiic actuator; and 

means for displacing the adjustable expansion cone upwardly relative to the 

expandable tubular mender using the hydraulic actuator to radtelly expand 
and plastically deform the end of the remaining portion of the expandable 
tubular nnember that overiaps with the preexteting wellbore casing after not 
permitting the position of the expandable tubular member to float relative to 
the position of the hydraulic actuator. 

251. A system for radially expanding and plastically defomriing a tubular member, 
comprising: 

means for positioning the tubular member within a pree)dsting structure; 
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means for radially expanding and plasticaBy deforming a lower portion of the tubular 

member to fomi a bell section; and 
means for fadially expanding and plastically defbrmlng a portion of the tubular 

member above the bell section. 

25Z The system of daim 251, wherein posWonfng the tubular member within a preexisUng 
stmcture comprises: 

means for lockwig the tubular member to an expansion device. 

253. The system of daim 252. wherein positioning the tubular member within a preexisting 
structure comprises: 

means for unlocldng the tubulgr member ftom an expansion device if the operating 
pressure within the preexisting structure exceeds a predetermined amount 

254. The system of daim 252, wherein posftlontng fhe tubular member within a preexisting 
structure comprises: 

means for unlocking the tubule m^nber fnsm an expansion device if the position of 
an actuator coupled to the tubular niember exceeds a predetemiined amount 

255. The system of daim 251 . wherein radblly expanding and plastically defomiing a 
lovi^r portion o\ y\re h.<bular member to fonri a ball section comprises: 

means for lowering en expansion device out of an end of the tul>ular member, and 
means for pulling the expansion device through the end of the tubular member. 

256. The system of daim 255. wherein lowering an expansion device out of an end of the 
tubular member comprises: 

means for lowering the expansion device out of ti^ end of tiie tubular member; and 
means for adjusting the size of the expansion device. 

257. The system of daim 256. wherein the expansion device is adjustable to a fAjraFity of 
sizes. 

258. The system of claim 256. wherein the expansion device comprises a plurality of 
adjustable expansion devices. 
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259. The system of daim 258, wherein at least one of the adjustaWe expansion devices is 
adjustable to a pturalrty of sizes. 

260. The system of claim 255, wherein means for pulling the expansion device through 
the end of the tububr member comprises: 

means for gripping the tubular member, and 

means for pulling an expansion device through an end of the tubular member. 

261 . The system of claim 260, whertin means for gripping the tubular member comprises: 
means for pemiitling axial displacement of the tubular member in a first direction; and 
means for not permitting axial displacement of the tubular member in a second 

diredion. 

262. The system of daim 260, wherein means for pulling the expansion device through 
the end of the tubular member comprises: 

means for pulHng the expan^on device through me end of the tubular member u^g 
an actuator. 

263. The system of daim 246, wherein means for radially expanding and plastically 

deforming a portfon of the tubular member above the bell secfion comprises: 

means for lowering an expansion device out of an end of the tubular member, and 
means for pulling the expansion device through the end of the tubular member. 

264- The system of daim 283, wherein means for lowering an expansion device out of an 
end of the tubular member comprises: 

means for lowering the expansion device out of the end of the tubular member; and 

means for adjusting the size of the expansion device. 

265. The system of daim 264, wherein the expansion device is adjustable to a plurality of 
sizes. 

266. The system of daim 264, wherein the expansion device comprises a plurality of 
adjustable expansion devices. 
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267. The system of claim 26B, wherein at least one of the adjustable expansion devices is 
adjustable to a plurality of sizes. 

268. The system of claim 263, wherein means for pulling the expansion device through 
Vne end of the tubular member comprises: 

means for gripping the tubular member; and 

means for pulling an expansion de^ through an and of the tubular member. 

269. The system of claim 268, wherein means for gripping the tubular mentber comprises; 
means for permitting axial displacement of the tubular member in a flist direction; and 
means for not permitting axial displacement of the tubular member in a second 

direction. 

270. The system of claim 268, wherein means for pulling the expansion device through 
the end of the tubular memi?er comprises: 

means for pulling the expansion device through the end of the tubular member using 
an actuator. 

271 . The system of daim 263, wherein means for puBIng the expansion device through 
th?: and of Ihs tubular member comprl^s: 

means for pulling the e;cpan$ion device through the end of the tubular member using 
fluid pressure. 

272. The system of daim 271 , wherein means for pulling the expansion device through 
the end of the tubular member using fluid pressure oornprises: 

means for pressurizing an annulus within the tubular member above the expansion 
device. 

273. The system of daim 261 , wherein means for radially expanding and plastically 
defomning a portion of the tubular member above the bell section comprises: 

means for fluididy sealing an end of the tubufar member; and 
means for pulling the expansion device through the tubular member. 
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274. The system of cteim 273, wherein the expansion device is adjust^le. 

275. The system of claim 274. wherein the expansion device Is adjustable to a pluraOty of 
sizes. 

276. The system of daim 273* wherein the expansion device comprises a plurality of 
adjustable expansion devices. 

277. The system of claim 276, wherein at least one of the adjustable expansion devices Is 
adjustable to a plurality of sizes. 

278. The system of daim 273, wherein means for pulling the expansion dovice through 
the end of the tubular member comprises: 

means for gripping the tubular member, and 

means for pulling an expansion device through an end of the tubular member. 

279. The system of claim 278, wherein means for pulling the expansion device through 
the end of the tubular merrtber comprises: 

means for pulling the expansion device through the end of the tubular member using 
an actuator. 

260, The system of daim 273. \A^erein means for pulling the expansion device through 
the end of the tubular member comprises: 

means for pulOng the expansion device through the end of the tubular member using 
fluid pressure. 

281 . The system of daim 280, wherein means for puling the expansion device through 
the end of the tubular member using fluid pressure comprises: 

means for pressurizing an annulus within the tubular member above the e)q)anslon 
device. 

282. The system of daim 251 , wherein means for radially expanding and plastically 
deforming a portion of the tubular member above the bell section comprises: 
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means for overlapping the portion of the tubular member above the bell section with 

an end of a preexisting tubular member^ and 
means for pulling an expansion device through the overlapping portions of the tubular 

member and the preexisting tubular menrf>er. 

283. The system of daim 282, wherein the expansion device Is adjustable. 

284. The system of daim 283> wherein the expansion device is adjustable to a plurality of 
sizes. 

285. The system of daim 282, wherein the expansion device comprises a plurality of 
acQustable expansion devices* 

286. The system of daim 285, wherein at least one of the adjustable expansion devices is 
adjustable to a plurality of sizes. 

287. The system of claim 282, wherein means for pulling the expansion device through 
the overlapping portions of the tubular member and the preexisting tubular member 
comprises: 

means for gripping the tubular member; and 

means for pulling th® e -ipanslon de*/ic$ through the overlapping portions of the 
tubular member and the preexisting tubular msmber. 

288. The system of daim 287, wherein means for pulling the expansion device through 
the overlapping portions of the tubular member and the preexisting tubular member 
oomprises: 

means for pulling the expansion device through the overlapping portions of the 
tubular member and the preexisting tubular member using an actuator. 

289. The system of claim 282, wherein nneans for pulling the expansion device through 
the overlapping portions of the tubular member and the preexisting tubular member 
comprises; 

means for pulling the expansion device through the overlapping portions of the 
tubular member and the preexisting tubular meml>er using fluid pressure. 
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290. The system of daim 289. \whereln means for pulling the expansion device through 
the overlapping portions of the tubular member and the preexisting tubular member using 
fluid pressure comprises: 

means for pressurtdng an annulus within the tubular member above the expansion 
device. 

291 . The system of dalm 251 , further comprising: 

means for InJecSng a hardenable fluldio sealing material into an annulus between the 
^pandat>le tubular merrriber aid the pre^sting structure. 

292. A system of injecting a hardenable fluidic sealing material into an annulus between a 
tubular member and a preexisting structure, comprising: 

means for positioning the tutnjiar member into the preexisting structure; 
means for sealing off an end of the tubular member; 
means for operating a valve within the end of the tubular member, and 
means for mjecting a hardenable fluidic sealing material through the valve into the 
annulus between the tubular member and the preexisting stmcture. 

293. A system of engaging a tubular member, comprising: 

means for posiSoning a pluralliy of etements vjithtn th® tubular membsi- and 
means for bringing the elements Into engagement with the tubular member. 

294. The system of dalm 293. wherein the elements comprise: 
a first group of elements; and 

a second group of elements; 

wherein the first group of elements are interieaved lA^th the second group of 
elements. 

295. The system of dalm 293, wherein means for bringing the elements Into engagement 
with the tubular msnber comprises: 

means for bringing the elenrrents Into axial alignment. 
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296. The system of daim 293, wherein means for bringing fha elements into engagement 
with the tubular member further comprises: 

means for pivoting the elements. 

297. The system of daim 189, wherein means for bringing the elements Into engagement 
with the tubular member further comprises: 

means for translating the elements. 

298. The system of daim 293, wherein means for bringing the elements Into engagement 
with the tubular member further oomprisas: 

means for pivoting the elements; and 
means for translating the elements. 

299. The system of daim 293, wherein means for bringing the elements Into engagement 
with the tubular member comprises; 

means for rotating the elements about a common a>ds. 

300. The system of daim 293, wherein means for bringing the elements Into engagement 
with the tubular member comprises: 

means for pivoting the elements about corresponding axes; 

means for translating the el&mont?; and 

means for rotating the elements about a common a?ds. 

301 . The system of daim 293, further comprising: 

means for preventing the elements from coming into engagement with the tubular 
member if the Inside diameter of the tubular member is less than a 
predetermined value. 

302. The system of claim 301 . v^rein means for preventing the elements from coming 
Into engagement with the tubular member if the inside diameter of the tubular member is 
less than a predetermined value comprises: 

means for sensing the Inside diameter of the tubular member. 

303. A system of locking a tubular member to a support member, comprising: 
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locking a locking element In a position that engages an h^terior surface of the tubular 
member. 

304. The system of daim 303. further comprising: 

means for controilabty unloddng the locking element from engagement with the tubular 
member when an operating pressure exceeds a pre de termined amount 

305. The system of dalm 303» further comprising: 

means for controllably unlocking the locking element from engagement with the tubular 
member when a position exceeds a predetermined amount 
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